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ABSTRACT
Gikas, Joanne. Ed.D. The University of Memphis. August 2011. Understanding
Change: Implementing Mobile Computing Devices in Higher Education. Major
Professor: Michael M. Grant, PhD.
The purpose of this study was to explore the changes to teaching and learning
when implementing mobile computing devices in higher education from an instructor and
her students‘ perspectives. The research questions focused on what impacts an
instructor‘s decision to implement mobile computing devices in teaching and how
teaching and learning change when mobile computing devices are integrated into the
learning environment. This research will add to the significance and the possibilities
mobile devices have on higher education learning environments.
Qualitative research methods were employed to select participants, as well as
collect and analyze data. Three instructors and their students participated in this study.
Data were collected through instructor interviews, student focus groups, and pertinent
documentation. Data analysis employed the constant comparative method in order to
generate meaningful, data-driven themes.
Three themes emerged from the data: (1) teaching with mobile computing devices
changed instructional planning, (2) learning with mobile computing devices created
opportunities for interaction, and (3) varied training and support for higher education
instructors and students. Teaching with the devices impacted instructional strategies and
willingness to experiment. The devices impacted student learning by making information
easily accessible, providing opportunities for collaboration and offering a variety of ways
to learn. The devices also impacted the training and support model for instructors and
students. Instructors were responsible for student training and institutions offered a mixed
model of support for instructors.
vi

The results of this study were situated within the existing mobile learning
literature, as well as the research questions, in order to explain the change that occurs in
higher education learning environments when mobile devices are implemented. Study
results indicated that the devices provided constant connectivity and content that engaged
learners. Learners identified with the mobile devices and felt ownership of their learning.
Though mobile devices still lack pervasiveness in the higher education learning
environment, participants recognized changes in their teaching and in student learning
with the implementation of the devices. Mobile learning offers instructors and students
more educational potential than simply accessing resources and the findings support this
belief.
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CHAPTER 1
INTRODUCTION
It is predicted that by the year 2020, mobile phones will be the primary
connection device to the Internet (Norris & Soloway, 2010; Anderson & Rainie, 2008).
These mobile computing devices are often referred to as smartphones, because they
include operating systems that allow users to access and interact with downloadable
applications from the Internet (Hadhazy, 2010). Smartphone users are expected to exceed
laptop/desktop computer users by the year 2014, and it is projected that 450 million
smartphones will be shipped in 2012 alone — more than laptop and desktop computers
combined (Walsh, 2010). The increasing availability of these low-cost mobile devices
means more students will be bringing them to college campuses (Cobcroft, Towers,
Smith & Bruns, 2006). Furthermore, college students as mobile learners will benefit
because the need to be tethered to a larger, less mobile device decreases.
These mobile computing devices have the potential to provide educational
opportunities by allowing student‘s access to course content and prospects for interacting
with instructors and student colleagues wherever they are located. However, what we do
not know is how these devices can be used for personal productivity and how they can
impact both the teaching and learning process when implemented in higher education.
The Pew Internet and American Life Project (2010) states that 35% of U.S. adults
have accessed the Internet using their phone. The Educause Center for Applied Research
([ECAR], 2010) Study of Undergraduate Students and Information Technology, which
annually reports the use and effect of technology on undergraduate college students,
states that over 62% of undergraduate college students surveyed own an Internet-capable
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handheld device. Of that number, over 75% used their devices to check for news related
events, weather, or sports facts, as well as send and receive email, access social
networking sites, find directions, instant message, conduct personal business, or
download/stream music. Student use of mobile devices has evolved over time and student
activities heavily influence the ease of mobility that enables ―constant connection to other
people‖ (ECAR, 2010, p. 55).
Moreover, Ball State University‘s Institute for Mobile Media Research (Hanley,
2010) reports that nine in 10 college students access the Internet with their smart phones
and 97% of students send/receive text messages, overtaking e-mail and instant messaging
as the primary forms of communication. In a yearly report of mobile devices by college
students, 97% of smartphone users use the camera feature to take and send pictures while
87% take and send video (Hanley, 2010), thereby creating a two-way interactive process
for sharing content with teachers and classmates (Eisele-Dyrli, 2011). The increased
ubiquity of mobile computing devices on college campuses has the potential to create
new options for higher education mobile students and the exploration of mobile learning
as an instructional strategy.
Defining Mobile Learning
Technically still in its infancy in higher education, mobile learning has been
described and defined in a variety of ways. Mottiwalla (2005) stated that mobile learning
―intersects mobile computing with e-learning‖ and ―combines individualized learning
with anytime and anywhere learning‖ (p. 2). Herrington and Herrington (2007) and Valk,
Rashid, and Elder (2010) defined mobile learning similarly. Herrington and Herrington
offered mobile learning as learning that is ―mediated through a mobile device‖ (2007,
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Some current uses of mobile technologies section, para.1), and Valk et al. proposed
mobile learning as learning that ―is facilitated by mobile devices‖ (p. 118). The Mobile
Learning Network (MoLeNET) (2010) more specifically defines mobile learning as the
―exploitation of ubiquitous handheld hardware, wireless networking and mobile
telephony to facilitate, support, enhance and extend the reach for teaching and learning‖
(What is Mobile Learning section, para. 1).
In this research, mobile learning was operationalized using Traxler‘s definition,
which in part encompasses all of the previous definitions: Mobile learning is more than
just (a) learning delivered and supported by handheld, mobile computing devices but (b)
learning that is both formal and informal, and (c) context aware and authentic for the
learner (Traxler, 2005, 2007, 2010). Each of these elements is described in more detail
below.
Learning Delivered and Supported by Mobile Computing Devices
Mobile computing devices have included technologies that are transportable, such
as cell phones and smartphones, and these may include tablet computers, laptop
computers, and netbooks (Herrington & Herrington, 2007; Rashid & Elder, 2010;
Traxler, 2005; Valk et al., 2010). Keegan (2005), however, recognized that mobile
learning should focus on the actual mobility of the device. That is, mobile learning should
be ―restricted to learning on devices which a lady can carry in her handbag or a
gentleman can carry in his pocket‖ (Keegan, 2005, p. 33). This is the essence of mobile
learning — accessing information and knowledge anywhere, anytime (Traxler, 2007)
from devices that learners are used to ―carrying everywhere with them‖ and that they
―regard as friendly and personal‖ (p. 129).
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Learning is Formal and Informal
Furthermore, Traxler (2007, 2010) identified mobile learning as both formal and
informal. Formal learning, by design, is where learners are engaging with materials
developed by a teacher to be used during a program of instruction in an educational
environment and generally recognized in terms of a certificate or a credit upon
completion (Colley, Hodkinson, & Malcom, 2003; Halliday-Wynes & Beddie, 2009).
Informal learning is often defined as learning that results ―from daily work-related,
family or leisure activities‖ (Halliday-Wynes & Beddie, 2009, p. 3). Activities such as
reading, using the Internet, visiting community resources, such as libraries, museums, and
zoos, and on-the-job learning are usually considered informal learning activities, though
there is no conclusive definition of informal learning. During any of these activities,
learners can use and access their mobile computing devices to research, investigate or
collect information to be used in their formal learning environment (ACU Mobile
Learning Report, 2010; MoLeNET, 2010).
Nevertheless, Billett (2002) argued that learning is ubiquitous and much of our
learning takes place outside the formal educational setting. Therefore, informal learning
should not be regarded as something that occurs after formal learning has been
accomplished but in combination with formal learning. Mobile computing devices can be
used as the bridge between formal and informal learning opportunities.
Learning is Context Aware and Authentic
Traxler (2010) contended that with mobile learning, content can be more context
aware, authentic, and situated in the surroundings where the learning is more meaningful
to the learner. Learners can personalize the way they interact with the course content.
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They can also customize ―the transfer and access of information in order to build on their
skills and knowledge to meet their own educational goals‖ (Sharples, Taylor, & Vavoula,
2007, p. 223) based on their needs and abilities. Mobile computing devices also allow for
learning to be situated and context aware in which learning takes place in meaningful
surroundings – most likely outside the classroom and in the student‘s surroundings or
environment at a time appropriate for the learner (Motiwalla, 2007; Traxler, 2010).
Mobile Computing Comes to Higher Education
Mobile computing devices have become a disruptive innovation in teaching and
learning. The term disruptive innovation, coined by Clayton Christensen in 1995 (Bower
& Christensen, 1995), is used in business and technology literature to describe
innovations that improve a product or service in ways that the market does not expect,
typically by lowering price or designing for a different set of consumers than originally
intended. In this case, smartphone usage being driven by students and instructors and not
business can be depicted as a disruptive innovation. These devices were never
specifically intended for use with teaching and learning. Koszalka and NtloedibeKuswani (2010) caution that mobile computing devices should not be used to deliver
large amounts of content, but instead, they should be used for ―collaborative activities
that prompt learners to communicate frequently with others and share data‖ (p. 152), such
as images and videos. Nonetheless, Shuler (2009) inventoried more than 25 mobile
computing K-12 learning projects providing some perspective on how learners will need
to compete and cooperate in the 21st century world by demonstrating that our youngest
learners are influencing higher education.
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Influences from K-12
Student access to mobile computing devices and the attitudes toward the potential
of these devices to enhance learning are rapidly changing in education (Eisele-Dyrli,
2011). Many K-12 schools around the country are already implementing the same mobile
computing devices adult learners are bringing with them to college campuses. For
example, school districts in California, Florida, and Texas are experimenting with the use
of mobile computing devices. Teachers are able to sync homework assignments
(MyFoxHouston.com, 2010), work on addition, subtraction and division problems
(NBCSanDiego.com, 2010) and research, store and share information for science, math,
English and social studies (Saratogian.com, 2010). Even though these K-12 school
districts have disconnected the ability for students to call or send text messages on these
devices, students are still able to interact with the downloadable applications and other
device-specific applications pre-installed on the unit. It can be argued then, that higher
education administrators and instructors are being driven by K-12 schools to keep up
with this new wave of technology integration. If younger students are comfortable
learning with this type of technology, these strategies should influence higher education
to maintain the expectations of future incoming students. This is especially evident for
educating the web-centric generation, those students who have always had Internet and
multimedia access on demand (Aldrich, 2005; Fisher & Baird, 2006-2007; Phillip, 2007;
Tapscott, 1998). These web-centric students have come to integrate their technology into
their learning. With the encouragement and support from higher education institutions,
mobile computing devices can be the connection needed for these learners, mirroring
what is already occurring in K-12 classrooms.
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Theoretical Framework: Change Integrating Technology in Higher Education
A theoretical framework is a structure that serves as a basis for conducting
research (Merriam, 1998). The purpose of a theoretical framework is to identify the
theory for a research study and place it in perspective with other research that has already
been conducted. In addition, it helps to explain the problem under study by helping the
researcher clearly see the variables and providing her a framework for data analysis. The
theoretical framework is the connection between the theory, the variables, the analysis,
and the relationships among them (Merriam, 1998; Miles & Huberman, 1994) and aids in
answering the research questions.
This research considers the relationship between mobile computing devices and
the change that these devices bring to higher education for instructors and their students.
The goal of this research is to present the in-depth perspectives of the instructor and
students about their experience of implementing mobile computing devices by using
change as the theoretical lens. As mobile computing devices continue to grow as part of
the higher education landscape, these devices will bring both opportunities and
challenges to higher education institutions (Kim, Mims, & Holmes, 2006; Looi et al.,
2010). These opportunities and challenges can be addressed as potential change to
teaching and learning in higher education.
The theoretical lens of change in higher education and two models that depict
how individuals respond to change will guide this study. These models are Roger‘s
Diffusion of Innovations (1995) and the Technology Acceptance Model (Davis, 1989).
These models, along with the assumptions of these models, will be discussed below.
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Change in Higher Education
Change is not a new concept in higher education. The onset of mobile devices in
higher education is only the latest in a history of technology innovations implemented in
teaching and learning since World War II (Silver, 1999). This observation, along with
Bligh‘s (1971) affirmation that the simple presentation of information in a traditional
lecture was no longer enough for learners to learn, offers credence to continue to research
and implement new instructional strategies. Nevertheless, resistance to instructional
technology in learning still remains among some faculty.
A number of research studies have been conducted on the adoption of educational
technology and the change it brings to the environment and to the stakeholders. In his
study, Grant (2004) recognized that instructor incentive must be available in order to
implement new technologies in the learning environment. Instructors were motivated to
participate in training for the university‘s course management system for online learning
only when the training was most convenient for them. The instructors participated in the
training when the university‘s faculty development center provided just in time learning
in the instructor‘s home department (Grant, 2004).
Whatever the motivation, it is essential to recognize that technology
implementation will continue to be emphasized in higher education and the ―curriculum
cannot be considered in isolation from the culture in which it is to be implemented‖
(Tobin & Dawson, 1992, p. 83). Faculty development programs, faculty development
centers at the university level and other forms of just in time learning support are
effective ways for instructors to interact with instructional technologies in order to
implement these tools into teaching and learning (Fredericksen, Pickett, Pelz, Shea &
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Swan, 2000; Grant, 2004; Schrum, Skeele, & Grant, 2002-2003). Therefore, what
change research has shown is that higher education needs a climate that encourages the
improvement of teaching and learning and where pedagogy and curriculum drives the
technology (Hannan, 2005). Overall, change in higher education is slow (Collis, 2003).
The assumption that innovation and change is always positive is not always the
case (Hannan, 2005). Change comes in many forms and reaction to it varies greatly by
individuals. Therefore, effective change must not only consider the stakeholders and
components of the system to be changed, but the relationship and interactions each has to
the system as a whole (Reigeluth & Garfinkle, 1994). Evidence of this disparity appears
in higher education innovation studies conducted in the United Kingdom in the late 1990s
and early 2000s. Instructors from fifteen institutions were surveyed to learn about their
thoughts on innovational change in higher education. No consensus was made about
innovation being easier in the 1990s or the 2000s. However, a closer look at individual
responses indicated that quality assessment requirements, which were implemented in the
UK after the initial surveys had been conducted, made some instructors feel that it was
harder to be innovative in the classroom (Hannan, 2005).
In order to increase technology implementation on campuses, administrators must
understand the technological change from the perspective of the instructor and develop
strategies to encourage instructors to implement these tools in learning (Surry & Land,
2000). It is not enough to simply provide access to the resources. The success of any
technology implementation depends upon the support and attitudes of the instructors
involved (Teo, 2010).
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Furthermore, instructors have concerns and reservations about using innovative
technologies (Signer, Hall, & Upton, 2000). These concerns are based on the suitability
of technology tools in learning as well as the need for instructor support to effectively
implement these tools in the classroom (Fisher & Baird, 2006-2007). Instructors must
possess the adequate skills to implement the technology into the curriculum and these
skills are acquired by having support from the institution in the form of professional
development programs, technology implementation support or other formal education
opportunities (Ely, 1990). In order for these opportunities to even be considered by an
instructor, she must perceive the implemented technology to be useful to her students and
the content before acquiring additional skills (Fredericksen et al., 2000; Hartman,
Dziuban, & Moskal, 2000; Surry & Land, 2000). Additionally, the acquisition of these
new skills does come at a cost, that of time commitment. Higher education administrators
must give instructors time to acquire the appropriate training in order not to compete with
other instructor demands, such as teaching, advising, research and service (Ely, 1990).
Models of Individual Response to Change
There are a variety of models and theories to measure institutional change,
including the Concerns Based Adoption Model ([CBAM], Hall, Wallace, and Dossett,
1973), Pask‘s Conversation Theory (1975), and Systemic Change in Education
(Reigeluth & Garfinkle, 1994), though no one theory or model adequately addresses the
complexities inherent to mobile learning in higher education. However, considering
change as a lens for research would benefit from a strategy. Ellsworth (2009) suggested
that rather than focusing on only one change model, approaches should be used together
using the tools each model provides to address the needs for which they are best suited.
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Therefore, two models have been selected to address the implementation of mobile
learning in higher education. These two models are: the Technology Acceptance Model
(1989) and Rogers‘ (1995) Diffusion of Innovations. Each is described below.
Technology Acceptance Model. Introduced in 1989, the Technology Acceptance
Model (TAM) is considered the most influential theory for describing acceptance of a
technology in teaching and learning (Davis, 1989; Davis & Venkatesh, 1996; Lee, Kozar,
& Larsen, 2003; Venkatesh & Davis, 2000). The theory assumes that a user‘s acceptance
of a technology is based on two major variables: perceived usefulness and perceived ease
of use. The other significant variables include behavioral intention and behavior (Davis,
1989). TAM, an adaption of Ajzen and Fishbein‘s (1980) Theory of Reasoned Action,
was designed to understand the external variables for user acceptance of technology in
the workplace (Davis & Venkatesh, 1996). TAM, rooted in social psychology theory,
states that individual beliefs affect attitude, attitudes influence intention and those
intentions in turn bring about behavior (Ajzen & Fishbein, 1980; Liu, Li, & Carlsson,
2010; Teo, 2010).
Since the introduction of the change model in 1989, numerous research studies
using the TAM model have been conducted in a variety of fields. TAM has also been
used in education research, most recently Liu, Chen, Sun, Wible, and Kuo‘s (2010)
research on online learning communities. These studies have determined that a strong
relationship exists between perceived usefulness and behavioral intention. Users willingly
use a system that has a perceived critically useful functionality (Lee et al., 2003). The
intention to use is determined by one‘s attitude about the technology‘s perceived
usefulness and perceived ease of use (Davis & Venkatesh, 1996). Technology
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implementation is only seen as a positive change if the implementation is perceived as
useful and easy to use by the end user. Hence, an instructor and her students must
perceive mobile computing devices as useful in order to change behavior and integrate
the devices into learning.
However, Davis and Venkatesh caution that the technology adoption research
seems to see ―a lot of replication with minor ‗tweaking‘ and that opportunities are still
available to make substantial theoretical advances‖ of the TAM (Venkatesh, Davis, &
Morris, 2007, p. 268). Therefore, this research hopes to continue the advancement of the
model by pairing it with Rogers‘ Diffusion of Innovations model. Together, the two
models will be used to help describe the change that occurs in instructor teaching and
student learning when mobile computing devices are implemented into teaching and
learning.
Rogers’ Diffusion of Innovations. In addition to the TAM, Rogers‘ Diffusion of
Innovations model (1995) will also be used to provide evidence of change mobile
computing devices bring to teaching and learning in higher education. The Diffusion of
Innovations model was originally introduced in the 1960s and helps researchers
understand the process through which new ideas or technologies become translated into
widespread practice (Rogers, 1995). Diffusion is defined as a process of communication
with the adoption of a specific innovation as the goal (Nichols, 2008). Innovation takes
place via a process where a new thought or behavior is different from what existed before
(Robertson, 1967). Cited in a variety of research in a number of fields, Jones and O‘Shea
(2004) and Roushanzamir (2005) used this model as a basis for their educational research
on online learning. The results of their studies identified that instructors require clear
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communication and timely professional development in order for a diffusion to occur.
These results provide a basis for this study, as mobile learning is often considered an
extension of online learning. Using the Diffusion of Innovations model will help ensure
that the mobile learning research findings have impact on teaching and learning (Murray,
2009).
The Diffusion of Innovations model has five perceived attributes of the
implementation of innovations. These are: (a) relative advantage, (b) compatibility,
(c) complexity, (d) trialability, and (e) observability. The first three attributes were
selected for this study because of their close alignment with the characteristics of the
Technology Acceptance Model (TAM), which include perceived usefulness, perceived
ease of use, behavioral intention and behavior (Ellsworth, 2000; Rogers, 1995).
Trialability was not included because the mobile devices were already selected and
implemented into the instructor‘s curriculum. Furthermore, this research will focus on the
experiences of the instructor and the students and therefore the use of the mobile
computing devices will not be observed. The selected attributes will be explained below.
Relative advantage. This attribute characterizes the perception of an innovation
compared to current practice, or the status quo. If the implemented innovation is better
than the tool or practice or if the innovation replaces or makes the adopter‘s job or task
easier to complete, then the implementation is a potential positive change (Rogers, 1995).
Relative advantage corresponds with the major variables of the TAM identified earlier.
This attribute also contains several sub-dimensions, which include economic profitability,
low initial cost, decreased discomfort, savings in time and effort, and immediacy of
reward.
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These sub-dimensions are of particular interest for this research study because the
implementation of mobile devices in higher education would be economically profitable
for institutions, as students are bringing their own devices to campus; therefore, the
university is not responsible for purchase or maintenance of technologies. In addition,
these devices are low cost for the students to purchase themselves, and because the
devices are student selected, discomfort of using an unfamiliar technology is decreased.
The savings in time and effort for the university to purchase and install, for the instructor
to learn and teach on, and the reward of student access to content anytime, anywhere
could also lead to an effective implementation. Nevertheless, Rogers identified use of
incentives as a specific point concerning relative advantage (Ellsworth, 2000), as
incentives for technology implementation can be perceived as positive and negative.
Compatibility. Compatibility emphasizes the value of experience and perceived
needs of the adopters as it relates to the innovation (Rogers, 1995). Essentially,
compatibility focuses on the impact of the learning experience with the implementation
of the innovation, in this case the mobile computing devices. For example,
incompatibility between the instructional activities and the use of the mobile computing
devices can effect the implementation and how the users perceive their usefulness in
instruction.
Complexity. The third attribute of the model that will be considered is complexity.
Complexity emphasizes that difficult or hard-to-understand innovations will diffuse
slowly, as few will incorporate the innovation for their use (Rogers, 1995). Therefore, to
be effective, mobile computing devices in teaching and learning must be easy to use for
adoption to occur. This characteristic overlaps with the perceived ease of use construct

14

from the TAM. If users do not perceive the implementation as useful then behavior will
not change and implementation will not occur.
Assumptions
Much research has been done on technology implementation in teaching and
learning in higher education. It is often assumed that technology implementation
improves learning simply by being present in the learning process. Hiltz and Turoff
(2005) recognized that online learning was introduced to improve distance learning by
blending new pedagogical approaches and technologies. Therefore, blending pedagogical
approaches and mobile computing devices could also change instructor teaching and
student learning. However, it is important to note that the implementation of mobile
computing devices may not bring about any significant changes. Similarly, it could just
be an extension of the already existing and implemented technology used for distance
learning and elearning (So, 2010) where mobile devices are simply another way to access
course content.
It is also important to recognize that because this research is focused on the
potential change that occurs in teaching and learning with mobile computing devices,
there is an assumption that change will be detectable. However, the research findings
may indicate that the implementation of mobile computing devices is similar to other
technology implementation in higher education or more simply no recognizable change
was even noted on the part of the instructor or the students. While both the TAM model
(Davis, 1989) and Rogers‘ (1995) Diffusion of Innovations model both assert that a
dissatisfaction with the status quo leads to changes in individuals‘ behavior, it is possible
that an instructor may implement mobile computing devices with little change to her
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teaching. In fact, an instructor may perceive that implementing the devices has had no
effect on her teaching. It is equally plausible that students may consciously choose not to
use mobile computing devices with their learning activities in which case they, too, may
not effect change.
Summary
The selected theoretical lens and the change models will be used to explore the
types of change that potentially occurs when mobile computing devices are implemented
in teaching and learning. These models and their characteristics will help guide instructor
interviews and student focus group interviews and provide support in exploring the
impact mobile computing devices have in higher education.
Purpose of Study
The potential for change in teaching and learning to occur by implementing
mobile computing devices in learning in higher education is great. The purpose of this
research is to explore the changes to teaching and learning when implementing mobile
computing devices from an instructor and her students‘ perspectives.
Research Questions
Specifically, this research will explore:
1. What impacts a higher education instructor‘s decision to implement mobile
computing devices in teaching?
2. How does a higher education instructor‘s teaching change when mobile
computing devices are integrated into a higher education learning environment?
3. How do student strategies for learning change when mobile computing
devices are integrated into a higher education learning environment?
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Significance of Study
This research will add to the significance and the possibilities mobile computing
devices have on higher education learning environments. As instructors determine the
most effective ways to implement mobile computing devices in learning it is important to
note, as Harper first did in 2003, that research indicates most mobile devices in higher
education primarily are being used as tools to access resources instead of as tools for
constructing new understanding of knowledge. But Liu, Peng, Wu, and Lin (2009)
recognize that mobile learning offers much more educational potential than simply
accessing resources.
Higher education administrators and instructors must acknowledge and respond to
external factors when making decisions about institutional change (Cobcroft et al., 2006).
External factors such as competition and market trends contribute to these decisions as
well as the increasing availability of low cost mobile devices to students. This study will
add significantly to the body of research on mobile computing devices by identifying the
change these devices bring to the higher education learning environment.
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CHAPTER 2
LITERATURE REVIEW
The interest in and implementation of mobile computing devices in teaching and
learning continues to develop in higher education. Higher education administrators and
instructors are being driven by the expectations of their students who are bringing these
devices to campus (Cobcroft et al., 2006) as well as by the K-12 setting that is providing
examples of mobile implementations (Shuler, 2009).
The majority of the existing literature on mobile computing devices in higher
education lacks rigorous research and mainly focuses on using mobile devices as a way
for students to access campus resources (e.g., Aldrich, 2010; Arreymbi & Draganova,
2008; Herrington & Herrington, 2007; Kim et al., 2006). Though this is an appropriate
use of the devices, especially since these resources can assist in marketing and
recruitment for an institution, these strategies do not consider the robustness that these
computing devices can offer in teaching and learning.
Methodology
This review of related literature is based upon a detailed examination of a variety
of sources and databases. Recommendations from a university advisor/professor and
colleagues provided a number of valuable resources using a combination of the following
search terms: mobile learning, mobile learning and change, mobile technologies and
change, mobile learning in higher education, and mobile technology implementation in
higher education. Keyword searches were conducted in electronic databases, such as
WilsonWeb, OmniFile, JSTOR, and ERIC. Additional articles were located by following
a particular author‘s line of research. The bibliographies in these references and other
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similar works led to professional websites, books, conference presentations, and
unpublished dissertations not often found with database searches. Occasionally, Google
Scholar was used to cross-reference and locate references.
This review of related literature focuses on the change that occurs in higher
education learning environments for the instructor and the students when mobile
computing devices are implemented. It is divided into three sections: (a) mobile
computing in higher education, (b) theoretical framework in support of mobile learning,
and (c) mobile teaching and learning in higher education.
Mobile Computing in Higher Education
Mobile computing devices in higher education provide learners an opportunity to
engage in course materials in a variety of ways. However, as with any technology
implementation, the inherent characteristics of the devices and the integration in higher
education suggest many effects to consider. These include (a) uses of mobile computing
devices, (b) limitations of mobile computing devices, and (c) challenges to implementing
mobile computing devices.
Uses of Mobile Computing Devices
There are currently three significant ways that mobile devices are typically being
used in higher education. These include (a) management of information,
(b) dissemination of course information, and (c) strategies to support mobile teaching and
learning.
Management of information. Many universities are using mobile devices for
dissemination of university information. Universities such as Stanford
(http://mobile.stanford.edu), Duke (http://m.duke.edu/), Vanderbilt
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(http://vanderbilt.edu/apps/),Missouri State (http:// missouristate.edu/mobile/), and Texas
A&M (http://tamu.edu/mobile/apps/) have developed specific applications for students to
access information about campus transportation, athletic events, course directories for
registration, university related events and even university resources such as the library
database. This information is accessible wherever a learner is on or off campus with the
use of her mobile device. These approaches do not directly impact learning as it relates to
accessing and interacting with course content, fellow students, and instructors. However,
it is a common initial method to implement and integrate the mobile devices that learners
are already bringing to campus.
Dissemination of course information. These devices can also be used to
disseminate course information and potentially give access to course content. Though
students may not be constructing new understanding, they are still able to use their
mobile computing devices to assist in learning. This not only includes accessing course
documents, but also using the mobile computing device to practice and work with course
material.
Cavus and Ibrahim (2008, 2009) conducted a study using mobile devices to teach
technical English language words to undergraduate students. Text messages, created via a
program developed by the researchers called Mobile Learning Tool (MOLT), were sent
to the students. These text messages, sent to students at a predetermined time, included
appropriate vocabulary and definitions for the course. The goal of the study was to
increase the students‘ knowledge of the essential vocabulary of the course but still
maintain the flexibility that mobile learning provides. The mobile devices were able to
provide students additional interaction with the content outside of the classroom.
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Research results indicated that prior to using the MOLT system students had lower
success rates than after using the MOLT system based on pretest and posttest results
(Cavus & Ibrahim, 2009).
Unlike previous studies that only allowed for the capacity to push out information
to students, Richardson and Lenarcic (2008) extended the use of text messaging by
encouraging two-way text messaging communication. Text messages were used as
assessment and communication tools and students were able to receive notification about
assignment due dates. According to the student survey, students were satisfied with the
usefulness of the tool (Richardson & Lenarcic, 2008). Furthermore, Shih and Mills
(2007) and Kukulska-Hulme and Shield (2008) also discuss using text messaging to
facilitate the learning outside of the classroom as a way to motivate learners. Text
messages were used as ―exit slips‖ (p. 38) content reflections or responses to specific
faculty questions to demonstrate student progress as it related to course content (Caverly,
Ward, & Caveryly, 2009). Using text messaging features of these mobile computing
devices could potentially improve student administrative service and help manage student
learning.
Mobile learning applications can also assist with test performance. Test
preparation software, Learning Mobile Author created by HotLava, allowed students to
access practice and review questions on their mobile device (McConatha, Prault, &
Lynch, 2008). Students who accessed the mobile learning software were able to review
course material and use it to prepare for tests, resulting in small increases in test scores.
Strategies to support mobile teaching and learning. As mobile learning
implementation continues to evolve in higher education, the variety of ways mobile
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computing devices can be used have become more evident. Mobile learning is often
connected to constructivist learning activities because the mobile computing devices
promote a level of creativity and complexity when learners use the applications found on
the device to interact with and construct new understanding of course content.
Since 2008, Abilene Christian University (ACU) has become a highly visible
leader in mobile learning in higher education with their program ACU Connected. This
program provides incoming freshman with iPhones or iPod Touch units for use in the
classroom. The first year of the program resulted in more student contact ―with their
professors, increased academic performance and engagement and an improved sense of
community‖ (Nihalani & Mayrath, 2010, p. 2). Abilene Christian‘s program demonstrates
that it is not simply using mobile computing devices for the sake of using technology but
aims to equip their students with the knowledge of interacting with technologies in a
professional world defined by technology changes. Mobile learning puts emphasis and
responsibility back on the student by using accessible applications made available on the
mobile device for students to research and interact with course content (ACU Mobile
Learning Report, 2010).
Likewise, creating instructional activities that allow students to interact with and
construct new understanding of course content by using mobile devices was the goal
behind the development of a Statistics I course at Abilene Christian University.
Prominent features of the course were touch screen simulations for experiential and
interactive learning, calculators that graphed bell curves for student experimentation and
decision making flowcharts for conceptual understanding. Students also liked the
convenience of accessing information for the course regardless of location and 100% of
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the students who responded to the student survey were genuinely motivated to integrate
the course application into the course (Nihalani & Mayrath, 2010). Additionally, over
two-thirds of the class perceived positive learning outcomes as a result of the Statistics
application including feeling that they had developed a firm statistical foundation
(Nihalani & Mayrath, 2010).
The University of North Carolina‘s Project Numina also offered students the
opportunity to actively engage in mathematical and science concepts using mobile
devices with university created software (Heath et al., 2005). Responses to questions
posed by the instructor were collected in a database. Unlike typical infrared and radiobased clicker technologies, this software also ran Adobe Flash, enabling the students to
engage and interact with charts and graphs, and the results were displayed for all to see.
Similar interactive software was created for other courses as well, allowing students to
build 3D models of molecules, measure bond lengths, angles and other physical
properties (Heath et al., 2005). This interaction resulted in significantly higher scores on
quizzes.
These examples demonstrate that mobile computing devices provide and facilitate
collaborative learning opportunities for students outside the typical classroom setting,
allowing for personalized, context aware and formal and informal learning to occur
(Traxler, 2007, 2010). Likewise, these examples reiterate that the student is more
important than the place of learning (Farmer, 2008). This is central to the idea for
implementation of mobile computing devices in learning. However, as with any
technology implementation there are technical limitations to mobile computing devices in
learning.
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Limitations of Mobile Computing Devices
Designing resources and instruction to be accessible via a desktop computer is
different than designing for a mobile computing device. Instructional content and
methods that require Adobe Flash, such as web-based video conferencing tools or other
interactive multimedia files, will not work on all mobile computing devices (Bradley,
Haynes, Cook, Boyle, & Smith, 2009). Taking existing content from an online course and
distributing it to students using mobile devices is not easily achieved. Development
consideration needs to be given to how limited software and design support can affect
designing for mobile computing devices (Knoernschild, 2010; Nihalani & Mayrath,
2010).
Limited software. Rich mobile applications (RMAs) are software applications that
provide a rich user experience by integrating and leveraging mobile device features
(Knoernschild, 2010). However, not all mobile device operating systems support all
RMAs. Of the most popular mobile computing devices, i.e., iPhone, Blackberry, and
Android, Adobe Flash is not supported on Apple products and Java is only supported on
the Blackberry (Knoernschild, 2010). This means that content created for one device may
not run on another mobile computing device. This incompatibility increases the work of
an instructor who is implementing mobile computing devices in learning.
Design support. Additionally, an instructor should consider the openness of the
platform for the mobile device. If an instructor or her students want to create an
application for use on a mobile device, certain requirements must be met in order for this
to occur. Apple strictly controls the iPhone environment and will only support one
operating system, one RMA, and one programming language (Knoernschild, 2010). Once
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new applications are created they must be approved and distributed through the Apple
Store. Developing applications for an Android device is a far more open process, as the
platform is open source, meaning that the device supports multiple programming
languages and applications are able to transfer among devices. Distributing the created
applications is also easier because of the lack of Apple-like restrictions for distribution
(Knoernschild, 2010). The Blackberry device allows applications to be developed in Java
and therefore is available on a variety of platforms. There are also no restrictions on
distributing the applications (―How to make apps for Blackberry,‖ 2010; Knoernschild,
2010).
Challenges to Implementing Mobile Computing Devices
Higher education administrators and instructors cannot remain indecisive about
the use of mobile computing devices. Market trends and student preferences will continue
to drive the use of these devices in teaching and learning as opposed to typical university
technology implementations, which are driven by the decision of administrators and
instructors (Cobcroft et al., 2006). The ambiguities of implementation and differences in
implementations are discussed below.
Ambiguities of implementation. Ambiguities remain when trying to implement
mobile learning in higher education. Research is limited on how mobile computing
devices can be used to construct new knowledge (Herrington & Herrington, 2007). The
challenge for educators is to make mobile learning opportunities focused on highly
situated, personal, and collaborative learning opportunities. Much of the existing
literature on mobile technology implementation focuses on using it to access university
resources, such as university transportation systems or student services, such as athletics
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or registration systems (Aldrich, 2010; Arreymbi & Draganova, 2008; Herrington &
Herrington, 2007). Teaching and learning evolves from the production of new knowledge
(Brown, 2005), and there is minimal and inconsistent data on the effects of using the
devices to construct new meaning.
Differences in implementations. There are also differences between implementing
mobile computing devices in higher education as opposed to previous technology
implementation. One of the major differences is the significant impact students have on
the technology (Norris & Soloway, 2010). Students are bringing their own personal
devices to campus. Unlike previous technology implementations, which were selected by
instructors and administrators, students are bringing their mobile device into the
classroom. Because of this familiarity, students are more willing to invest the time to
learn and use the technology for learning. Semester-based technology implementations,
in which the university provides the needed mobile technology for the semester course,
often limits the effort students will put in learning the technology. Students may not take
the time to fully learn the devices in the context of a course (Kenny, Van Neste-Kenny,
Park, Burton, & Meiers, 2009), which limits the technology‘s effectiveness. When the
student selects the device, the motivation to learn its nuances and to utilize it to interact
with course content is supposedly higher. There is also a limit for the need of training and
support of the technology, which typically falls on the teacher. By students utilizing their
own devices in the classroom, the focus stays on the content, not on the tool. Cobcraft et
al. (2006) believe that this supports the potential of mobile learning environments not
easily achieved in other learning environments. Additionally, mobile computing devices
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allow the students and the instructor to use mobility to their advantage and not to be
constrained by their location.
The specific way these devices are used in teaching and learning provides the
foundation for the theoretical framework that supports their use in learning. Currently,
there is no agreed-upon theoretical framework for mobile learning, because existing
learning theories do not sufficiently take into account all that mobile learning offers.
Therefore, a combination of learning theory and instructional models has been identified
in order to support the use of mobile computing devices in teaching and learning. These
will be discussed below.
Theoretical Framework in Support of Mobile Learning
Mobile learning differs from online learning in that mobile learning has the
learner interacting with, creating, and accessing course content through mobile device
applications without the need of a desktop computer or laptop (Scanlon, Jones, &
Waycott, 2005; Sharples et al., 2005). In contrast, online learning delivers educational
materials to a remote audience using the Internet solely as a medium to access content
(Carliner, 1999; Khan, 1997).
Mobile computing devices, with the availability of downloadable applications and
constant access to the Internet, are disrupting the ways that learners access and interact
with course content because learning can occur with the assistance of a device that is
palm-sized and always easily accessible for use. Some propose a new learning theory for
mobile learning, though one has not been agreed upon (Sharples et al., 2005). Others,
such as Shih and Mills (2007), question whether mobile learning is a new pedagogy or
simply a new delivery system. Because the existing literature remains inconclusive in
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defining a theory for mobile learning, this section will identify learning theories and an
instructional model that can be adapted to support the implementation of mobile
computing devices in teaching and learning. The following selected theories and models
were identified because they can be aligned to the aforementioned uses of mobile
computing devices in teaching and learning — dissemination of course information and
strategies to support mobile teaching and learning. These are (a) Gagné‘s Nine Events of
Instruction, (b) constructivism, and (c) situated learning.
Gagné’s Nine Events of Instruction
Gagné‘s conditions of learning have continuously evolved over time, beginning
with a behaviorist approach to learning and resulting in a more cognitivist approach
(Gagné et al., 1992). Learners organize their knowledge in themes or schemata that
provide the necessary foundation for acquiring related information (Driscoll, 2005).
Gagne adopted the Information Processing theory as a foundation for his theory which
incorporates three major components: taxonomy of learning outcomes, specific learning
conditions required for the attainment of each outcome and the nine events of instruction
(Gagné et al., 1992). The Nine Events of Instruction model presents the basic framework
for instructional design theory, which provides a cognitive strategy that consists of ways
in which learners can guide their learning and thinking (Gagné, Briggs, &Wager, 1992).
The nine instructional events provide support for learning in general, which can include
learning that occurs with mobile computing devices. These nine events are: (a) gaining
attention, (b) informing learners of the objective, (c) stimulating recall of prior learning,
(d) presenting the content, (e) providing learning guidance, (f) eliciting performance, (g)
providing feedback, (h) assessing performance, and (i) enhancing retention and transfer.
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These can be easily adapted when designing instruction for students to access using
mobile computing devices (Driscoll, 2005; Gagné et al., 1992).
As previously mentioned in Chapter 1, research conducted by Shih and Mills
(2007), Kukulska-Hulme and Shield (2008), Caverly, Ward, and Caverly (2009), and
McConatha et al. (2008) demonstrates Gagné‘s events by using text messaging and test
review software to provide students these types of interactions when they were asked to
recall and practice content retention and transfer. These studies emphasize specific
instructional events and few incorporate or describe all nine events.
In addition, Alessi and Trollip (2001) provide a process of instruction for
integrating instructional technology into learning that mirrors Gagné‘s nine events.
Specific to developing computer-based instruction, Alessi and Trollip focus on delivery
of instruction and assessment. By extending this process for content development for
mobile computing devices, learners can be presented chunked information, smaller,
manageable pieces of content, that guides their learning and provides opportunities for
practice and assessment wherever the location. The influence of Gagné‘s theory and
Allessi and Trollip‘s process is evident with the implementation of mobile computing
devices in instruction.
Constructivism
Constructivism recommends engaging learners in authentic problems (Jonassen,
1999). The student owns the learning problem provided by the teacher in order to
construct new knowledge. With constructivism, the learning is authentic and occurs both
formally and informally — all of which are descriptors of mobile learning (e.g., Traxler,
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2007, 2010). Mobile computing devices maintain the constructivist approach to learning
by increasing motivation and promoting interactive learning (Zurita & Nussbaum, 2004).
Additionally, mobile computing devices support Vygotsky‘s (1978) theory on the
Zone of Proximal Development in constructing knowledge and skills for a learner to do
something on her own. The Zone of Proximal Development is the difference between
what a learner can do without help and what she can do with help. Typically, this type of
learner support occurs with the assistance of another. However, Vygotsky‘s theory can be
used to support the implementation of mobile computing devices when these devices
scaffold learners to obtain new knowledge.
Mobile computing devices allow for the dynamic construction of knowledge and
understanding of content by making multimedia and hands-on applications accessible
anywhere, anytime. In 2006, The MANOLO Project demonstrated the effectiveness of
mobile learning during university fieldwork in environmental sciences and archaeology
(Kukulska-Hulme, 2009). During this project, students were able to communicate more
efficiently with each other, as well as collect data accurately, with the use of mobile
devices. As a result, the mobile computing devices facilitated an experience that initiated
new thinking.
Situated Learning
Situated learning provides a theoretical model, which proposes that learning takes
place in the same context in which it is applied (Lave & Wenger, 1990). Learning is a
social process situated in a specific context and embedded within a particular social and
physical environment. Therefore social interaction is a critical component of situated
learning (Driscoll, 2005; Lave & Wenger, 1990). Within this framework, learning can

30

take place in a real world setting, including fieldwork, workshops or other hands-on
activities.
The 2008 Scheller Teacher Education Program at Massachusetts Institute of
Technology created simulations, which combined information from real-world
experience, accessed via mobile devices for specific learning simulations (KukulskaHulme, 2009). Two simulations were utilized: (1) TimeLab, which introduced students to
new environmental laws based on climate change and its effects and (2) Outbreak, which
prompted students to investigate an epidemic caused by a suspected case of severe acute
respiratory syndrome (SARS) diagnosed on campus. Each of these examples provided
students with experience in situated learning by providing real-life scenarios in which
they had to assess situations, make decisions, and synthesize existing knowledge.
Summary
Existing learning theories and instructional models can be used to support mobile
learning in higher education. However, this theoretical framework can also be coupled
with characteristics of mobile computing devices to guide an instructor‘s implementation
of mobile computing devices.
Mobile Teaching and Learning in Higher Education
The learning theories and instructional models that offer promise with mobile
learning have been described. In addition, how mobile computing devices have been
used in higher education has also been explicated. However, in order to fully understand
the potential these mobile computing devices bring to mobile teaching and learning in
higher education, the following aspects must be discussed: (a) characteristics of mobile
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teaching and learning, (b) students as mobile learners, and (c) instructors as mobile
teachers.
Characteristics of Mobile Teaching and Learning
Mobile computing devices can be implemented as mobile teaching and learning in
a number of ways. Roschelle (2003) identifies two very different approaches to the
implementation of mobile computing devices. A technology driven perspective
emphasizes deployment, using the device to deliver content to the student. A great deal of
mobile learning research focuses on using the device as a tool for delivery (Altalib, 2002;
Harper 2003; Kenny et al., 2009; Liaw, Hatala, & Huang, 2010). A pedagogically driven
perspective, however, focuses on using the device to create new knowledge or
understanding.
Across these two perspectives, though, the existing literature associated with
mobile learning identifies three consistent characteristics regarding mobile teaching and
learning. These include (a) engaging learners with constant connectivity, (b) fostering
collaborative learning and (c) enabling authentic learning on the move.
Engaging learners with constant connectivity. Mobile devices allow learners to
access content and communicate with classmates and instructors, no matter where they
are (Cavus, Bicen, & Akcil, 2008; Liaw et al., 2010; Seppala & Alamaki, 2003; Sharples
et al., 2005; Shuler, 2009). In addition, mobile technologies ―enable learners to find,
identify, manipulate and evaluate existing knowledge‖ (Brown, 2005, p.300) and
successfully integrate and communicate this new knowledge into their work. Engaging
learners with constant connectivity provides continuous feedback and formative

32

guidance, which is needed in facilitating a learner-centered environment (Valk et al.,
2010).
Fostering collaborative learning. Mobile devices provide learners opportunities
to collaborate, discuss content with classmates and instructors, and create new meaning
and understanding. Implemented effectively, mobile computing devices can support a
constructivist approach to learning (Cochrane & Bateman, 2010; Fisher & Baird, 20062007; Liaw et al., 2010; Patten, Arnedillo-Sanchez, & Tangney, 2006; Shih & Mills,
2007; Zurita & Nussbaum, 2004). Cochrane and Bateman (2010) identified how the use
of mobile computing devices in one project-based course created a sense of connectivity
with students, instructors and their clients by allowing for the constant and immediate
connection to the Internet to blog about work progress, share photos and communicate
using instant messaging or text messaging.
Enabling authentic learning on the move. The tools and applications available for
the mobile device often enhance the collaborative nature of mobile learning. These
applications allow the learner to create video/audio, take photographs, geotag
(geographical identification metadata added to media to identify the location to others),
microblog (a type of blog that consists of a short sentence fragment, an image or
embedded video), receive or send text messages, and access social networking sites for
communication with classmates and their instructor (Cochrane & Bateman, 2010;
Vavoula, Sharples, Rudman, Meek, & Lonsdale, 2009). In essence, mobile devices can
create a personalized, authentic learning experience (Shuler, 2009).
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Other traits of mobile teaching and learning. Additionally, the following features
provide proven and potential change that mobile learning brings to the learning
environment. These traits are identified below.
Research has proven the following about mobile learning:
1. Mobile learning can compliment elearning by creating access anywhere,
anytime to content (Goh & Kinshuk, 2006).
2. Mobile learning assists with learner motivation (Fozdar & Kumar, 2007; Liu,
Peng, Wu, & Lin, 2009; Schwabe & Goth, 2005; Zurita & Nussbaum, 2004).
3. Mobile learning can enhance teaching strategies as the device allows students
to research, collaborate with others and create new content and understanding (Altalib,
2002).
4. Mobile learning technology can be used as a platform to build on critical
literacy skills (Caverly et al., 2009) because mobile learning supports the smaller, easier
to comprehend break down of information (Malladi & Agrawal, 2002).
5. Mobile learning technology must be embedded in pedagogy to be effective
(Bruns, Cobcroft, Smith, & Towers, 2007).
Potential characteristics of mobile learning include:
1. Mobile learning can be used for independent and collaborative learning
experiences (Attewell, 2005).
2. Mobile learning removes some of the formality of learning (Attewell, 2005)
by providing learners the opportunity to learn outside the classroom.
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Students as Mobile Learners
Attention must also be given to how learners will learn using the mobile devices.
As a result, student perception of the benefits and potential change to their learning is an
equally important focus when considering mobile technology implementation. Looi et al.
(2010) emphasized that
the portability and versatility of mobile devices has a significant potential
in promoting a pedagogical shift from didactic teacher-centered to
participatory student-centered learning. In this type of learning culture,
teachers act as a facilitator and learning partner rather than a sole expert of
knowledge. (p.156)
Mobile technology allows for the potential for students to construct meaning of the
course content by making connections to resources and other people available to them via
the mobile devices. Mobile computing devices lend themselves to easily capture and
record events that will encourage recall and reflection with classmates and instructors
(Corbeil & Valdes-Corbeil, 2007) at a later time inside or outside the classroom.
Learning can occur wherever the learner is. In essence, it is the learner that is
mobile, rather than the technology (Sharples et al., 2005). The learner has more options
about what resources to access and when, making the learning process more authentic
and learner centered (Valk et al., 2010). This just in time learning enables access at the
appropriate time for the learner (Seppala & Alamaki, 2003), creating seamless learning
(Kukulska-Hulme, Sharples, Milrad, Arnedillo-Sanchez, & Vavoula, 2009). Furthermore,
learners can determine with whom to collaborate and when, and may reflect on course
content when it is most appropriate for them. This illustrates the fundamental nature of
mobile learning: learning across space and time.
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By promoting this untethered access to resources, mobile technology can provide
additional forms of performance support, various avenues for additional communication,
and the ability to create links in the content both inside and outside of the classroom
(Wagner, 2006). Content delivery is more personalized and collaborative as determined
by the student (Motiwalla, 2005).
Fozdar and Kumar (2007) conducted a study on student attitudes and perceptions
of the effectiveness of mobile learning at a university in India. Nearly 70% of the
surveyed students strongly agreed or agreed to the survey questions that mobile learning
can be an effective method of learning as it can give immediate support and bring new
opportunities for knowledge. Additionally, Al-Fahad (2009) conducted the same study
using the same survey at a university in Saudi Arabia to determine student attitudes and
perceptions. The results indicated 50% to 60% of students strongly agreed or agreed that
mobile learning could be an effective method of learning and could give immediate
support and bring new opportunities for knowledge. These two studies, along with others,
suggest that student perception of the effectiveness and implementation of mobile
learning is high (Cobcroft et al., 2006).
Instructors as Mobile Teachers
Definitions of mobile learning were previously presented for consideration by
Mottiwalla (2005), Herrington and Herrington (2007), Valk et al. (2010), and MoLeNET
(2010). Finally, Traxler‘s (2005, 2007, 2010) definition was operationalized for this
research, where mobile learning is more than just learning delivered and supported by
handheld, mobile computing devices but learning that is both formal and informal, and
context aware and authentic for the learner. To their detriment, however, all of these
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definitions disregard the instructor as a teacher-partner, or collaborator, in a mobile
learning environment. In fact, even in Traxler‘s definition, it may be argued that
instruction —instead of learning— is created by the instructor and is delivered through
mobile computing devices.
Specifically, little literature and research was located that considered mobile
teaching. Swan, Kratcoski, and van‘t Hooft (2007) suggest rethinking curriculum and
pedadogy when it comes to the implementation of mobile computing devices. However,
the research does not provide guidelines to accomplish this as attention is mostly given to
the technical aspects of distributing content on mobile systems (Milrad & Spikol, 2007;
Rekkedal & Dye, 2007; Schwabe & Goth, 2005; Stockwell, 2007). Moreover, no entries
were found using the Google search engine and the following keywords: mobile teaching,
mobile teacher, or mobile instruction.
Researchers and authors alike concur that the components or skills of teaching
(Dick, Carey, & Carey, 2005; Freiberg, 2002; Morrison, Ross, & Kemp, 2007) include
planning, instruction, assessment, and classroom management. However, little research
focuses on how these components are managed when mobile computing devices are
incorporated into teaching and learning. Implementing technology to support student
learning is unsuccessful if teachers lack models of technology implementation to
facilitate this type of learning (Palak & Walls, 2009). This is not only true in K-12
classrooms but higher education as well. Instructors developing instruction for use with
mobile devices must consider some of the same strategies used in developing for distance
education. Instructors need to consider the needs and expectations of multiple, diverse
audiences and understand the delivery technology in order to effectively deliver
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instruction (Zheng & Smaldino, 2009). Therefore additional research is needed on how
instructors are teaching with mobile computing devices. Teaching is broadly defined to
include planning, instruction, classroom management, communications, and
administration (Joyce, Weil, & Calhoun, 2000).
Conclusion
Mobile learning is an opportunity to reach learners where they are — physically,
by location; educationally, by creating a learner-centered environment; and
technologically, by allowing the use of student purchased devices in learning. The
research identified in this review of literature illustrates the number of ways mobile
computing devices can be used in the higher education learning environment. Some
utilizations focus on one specific feature of the device, while others encourage
collaboration with the use of the device (Shuler, 2009).
By adding these devices to the curriculum, there are many opportunities to bring
change to learning. Providing appropriate training and preparation can enhance these
opportunities, as instructors need scaffolding support when integrating mobile devices
into the curriculum (Fisher & Baird, 2006-2007; Kukulska-Hulme, et al., 2009; Nihalani
& Mayrath, 2010; Shuler, 2009). Teacher beliefs do not always match practice; therefore
change in beliefs is facilitated by experience (Ertmer, 2005). While the implementation of
mobile technology in the higher education learning environment continues to unfold, a
theory for mobile learning may be forthcoming. From the research identified here, mobile
learning offers great potential for technology enhanced learning.
Mobile devices can add to a learner-centered environment where the learner is the
focus and their use of the mobile devices mirror the real world and promotes user-led, as
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opposed to teacher-led education (Bruns et al., 2007). This learning environment can
encourage learners to become lifelong members of a learning community (Fisher &
Baird, 2006-2007).
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CHAPTER 3
METHODOLOGY
The purpose of this study was to explore changes that the implementation of
mobile computing devices had on a higher education learning environment. Three
research questions guided this study:
1. What impacts a higher education instructor‘s decision to implement mobile
computing devices in teaching?
2. How does a higher education instructor‘s teaching change when mobile
computing devices are integrated into a higher education learning environment?
3. How do student strategies for learning change when mobile computing
devices are integrated into a higher education learning environment?
Research Design
This study focused on the change that mobile computing devices brought to the
learning environment for students and the instructor. The goal of the research was to
present the in-depth perspectives of the instructor and students‘ experience of
implementing mobile computing devices. Therefore, a qualitative study was used as it
was most appropriate for this type of research. Qualitative research is conducted when a
―problem or issue needs to be explored‖ (Cresswell, 2007, p. 40). The qualitative
approach allowed for the representation of reality through the eyes of the individuals
interviewed in order to share their stories and hear their voice.
Qualitative Research Methods
Through an examination of qualitative research characteristics, Cresswell (2007)
identified nine characteristics of qualitative research to distinguish this type of research
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from more quantitative, positivistic research endeavors. First, qualitative research is
interested in understanding the meaning people have constructed for themselves in their
natural setting (Merriam, 1998). Qualitative research collects data in the field at the
location where participants are experiencing the issue. Second, though quantitative
research may employ pretests, surveys, and statistical software, the qualitative researcher
is the primary instrument for data collection and analysis. Third, qualitative researchers
gather multiple forms of data, such as interviews, observations, and documents and do
not rely primarily on a single data source (Cresswell, 2007; Merriam, 1998). Fourth,
qualitative research primarily employs inductive reasoning, where patterns and themes
emerge throughout the study from the ―bottom up,‖ while deductive reasoning is often
used in quantitative research to find support for a prescribed notion or theory. Fifth,
qualitative research keeps a focus on learning the meaning that the participants have
about the problem, not the meaning the researcher may bring to the research. Sixth, the
process for qualitative research is emergent. The initial plan may change or shift once the
researcher enters the field, because the key idea is to learn about the problem or issue
from the participants.
The last three characteristics of qualitative research include theoretical lens,
interpretive inquiry, and holistic account. The theoretical lens is the lens through which
the researcher chooses to view the issue or problem. The lens informs the study in the
literature review and adds to the trustworthiness of the study (Cresswell, 2007).
Interpretive inquiry is the way in which researchers make an interpretation of what they
see, hear, and understand (Merriam, 1998). Finally, the qualitative researcher tries to
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present a holistic account of the issue or problem; by developing a complex picture of the
issue or problem to share.
The focus of this study was the change that occurred with the implementation of
mobile computing devices in the higher education learning environment, specifically the
impact it made on a an instructor‘s decision to implement mobile computing devices and
how instructor teaching and student strategies for learning changed when mobile
computing devices were integrated into the learning environment.
Context
The context of this research was the university setting, in both public and private
four-year higher education institutions. Selected instructors used and implemented the
mobile computing devices in their learning environment for at least two semesters. The
mobile computing devices in this study included the following characteristics: (a)
persistent access to the Internet, (b) a variety of downloadable applications, (c) used as a
communication device, specifically phone and SMS (text) messaging, and (d) small
enough to carry in a pocket or handbag (see e.g., Keegan, 2005). The mobile computing
devices these characteristics encompassed were iOS, Android, and Blackberry devices.
This research specifically focused on teaching and learning with mobile computing
devices, not the management of university related activities on a mobile computing
device such as accessing university resources.
Participants
This study had two groups of participants: instructors and their students. Of the 16
strategies identified for purposeful sampling by Miles and Huberman (1994), this study
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implemented a criterion strategy and a maximum variation strategy to determine the
target sample.
To meet the criterion sample, instructors had to have implemented and used
mobile computing devices in the learning environment. Participants were selected based
on the following criteria:
1. Public or private four-year institution of higher education in the United States,
including bachelor, Master‘s and doctoral granting institutions
2. Undergraduate or graduate level course
3. Implemented mobile computing device was specifically an iOS, Android, or
Blackberry device, commonly referred to as a smartphone that can access the Internet and
allows for two-way communication
4. Mobile computing device was used for at least two semesters for teaching and
learning purposes, specifically to access course content, communicate with classmates
and instructors, and create or interact with content
5. Instructor needed students to have access to the mobile computing device for
the duration of the course
Once these criteria were met, maximum variation sampling (Miles & Huberman,
1994) was used to further identify participants, specifically looking for diverse variations
of the previous selection criteria. This included selecting participants for the final sample
who did not represent the same type of university and level of course. Once the
instructors were identified and interviewed, their current semester students were
identified by email to participate in the student focus group interviews. In total, three
instructors were selected to participate in the final study and between two and four of
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their students were selected to participate in the student focus group interviews. The
participants are summarized in Table 1.

Table 1: Research Participant Information
Name of
Characteristics of
Location
School (size,
Institution
of School
public/private)
Coastal College
Mid size, Public
North

Name of
Instructor
Dr. Hampton

Number of
Student
Participants
2

Lakeshore
University

Small, Private

South

Dr. Fitch

4

The University of
Northbrook

Large, Public

Great
Lakes

Dr. Cooley

3

Five instructors were interviewed; however, only three of the instructor interviews
were used. One of the instructor interviews was not completed, and therefore, not used in
the analysis. Selection criteria were provided several times to potential participants. Once
an instructor agreed to be interviewed, I provided her more information about the study
as well as a consent form to review and sign. At the beginning of each interview, I
repeated the purpose of the study. Since the participants self selected, I had no way of
truly controlling for instructors who did not specifically fit the criteria. This only became
evident during the interview, when specific interview questions were posed to the
instructor. The instructor was unable to answer questions about their use of the mobile
devices in their curriculum because they had not implemented the devices in their
courses. Once this was evident, I chose to stop the interview.
A second instructor interview was not used in the analysis because none of the
instructor‘s students volunteered to participate in the focus group interview. I followed up
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with the instructor twice; however, no students were interested in sharing their
perspective.
After the initial instructor interviews were completed, I provided the instructor
with an email to be sent to all the students. The email explained the purpose of the
research study. Students who were interested in participating in the student focus group
were asked to contact me directly. A detailed description of all of the participating
universities, instructors and their students is described in Chapter 4 Participant
Descriptions.
Data Collection
A variety of data sources were used to inform the results of this study, including
(a) instructor interviews, (b) student focus group interviews, and (c) pertinent
documentation. Each of these is described in the following table. Table 2 provides an
overview of research questions and the data sources.

Table 2: Research Questions and Data Sources
Research Questions
RQ1: What impacts a higher education instructor‘s
decision to implement mobile computing devices in
teaching?

Data Sources

RQ2: How does a higher education instructor‘s teaching
change when mobile computing devices are integrated
into a higher education learning environment?

Instructor Interviews
Documents
Student Focus Group
Interviews
Faculty Interviews
Student Focus Group
Interviews

RQ3: How do student strategies for learning change
when mobile computing devices are integrated into a
higher education learning environment?

Student Focus Group
Interviews
Faculty Interview
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Instructor Interviews
Specifically, this study attempted to elicit the instructor‘s perspective concerning
the implementation and use of using mobile computing devices with teaching and
learning. It was important to use their specific understanding of the change the mobile
device brought to the learning and design of the course. This study sought to understand
how mobile devices brought about a change to the learning environment; therefore,
interviews were the most appropriate method to collect the needed data.
A 45 to 60 minute interview was conducted with each instructor. A semistructured interview protocol (see Appendix A) was used to conduct the interview. The
semi-structured interview allowed for the variation in the order and phrasing of the
questions and additions to the protocol, such as additional questions and probes to
specific individuals when appropriate (Cresswell, 2007). While the interview protocol
was used as a guide, the questions were flexible in order to represent the emergent nature
of the qualitative study. The instructor interview questions were aligned to the research
questions as well as the theoretical framework in order to best address the focus of this
study. Individual interview questions were also aligned with the Technology Acceptance
Model (Davis, 1989) and Rogers‘ (1995) Diffusion of Innovations (see Table 3). I
recognized the possibility that the instructor response to interview questions about how
teaching changed may have overlapped with the responses of the students about how
student learning strategies changed. The instructor‘s discussed their teaching in terms of
their students‘ learning.
Instructors were interviewed one-on-one, virtually using Skype video
conferencing software. The instructor was assigned a pseudonym, and the interview was
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Table 3: Instructor Interview Protocol
Research Question
Instructor Interview Question Aligned with Theoretical Framework
RQ1: What impacts a higher
1. What made you choose to add mobile computing devices to this course? (Perceived
education instructor‘s decision to Usefulness, TAM, Davis, 1989)
implement mobile computing
1a. What kinds of incentives were there for you to implement the mobile computing devices
devices in teaching?
into the learning environment? (Relative Advantage, Rogers‘ Diffusion of Innovations, 1995)
1b. What types of support did you have in implementing the mobile computing devices into the
learning environment? (Relative Advantage, Rogers‘ Diffusion of Innovations, 1995)
2. Can you describe the course where you used mobile computing devices?
2a. What are the changes to teaching and learning when mobile computing devices are
integrated? (Complexity, Rogers‘ Diffusion of Innovations, 1995)
2b. Tell me how that is different from a course not using mobile computing devices.
(Compatibility, Rogers‘ Diffusion of Innovations, 1995)
3. Tell me how others in your department are using mobile computing devices in the learning
environment.
(table continues)
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Table 3 (continued)
Research Question
RQ2: How does a higher
education instructor‘s teaching
change when mobile computing
devices are integrated into a
higher education learning
environment?

Instructor Interview Question Aligned with Theoretical Framework
1. What are the changes to teaching and learning when mobile computing devices are
integrated? What did you have to do to prepare for the use of the tools in your course?
(Compatibility, Rogers‘ Diffusion of Innovations, 1995)
1b. What types of support did you have in implementing the mobile computing devices into the
learning environment? (Relative Advantage, Rogers‘ Diffusion of Innovations, 1995)
2a. Can you describe the course where you used the mobile computing devices?
2b. Tell me how that is different from a course not using mobile computing devices.
(Compatibility, Rogers‘ Diffusion of Innovations, 1995)
3. What did you use the devices for in the course?
3a. How has teaching changed with the integration of mobile computing devices? Is there
anything you do differently because the devices are available? (Perceived Usefulness, TAM,
Davis, 1989; Relative Advantage, Rogers‘ Diffusion of Innovations, 1995)
3b. Did you have any content that you had to change to make it accessible on the devices?
(Complexity, Rogers‘ Diffusion of Innovations, 1995)
3c. How did you interact with students using the devices?
4. How did you design content for the devices?
4a. What type of content did the student access on the devices?
5. What challenges have you faced with the implementation of mobile learning in the learning
environment? (Perceived Usefulness, Davis, 1989; Complexity, Rogers‘ Diffusion of
Innovations, 1995)
(table continues)
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Table 3 (continued)
Research Question
RQ3: How do student strategies
for learning change when mobile
computing devices are integrated
into a higher education learning
environment?

Instructor Interview Question Aligned with Theoretical Framework
1. What changes do you see in the learners when you used the mobile computing devices?
(Relative Advantage & Compatibility, Rogers‘ Diffusion of Innovations, 1995)
1a. What student experiences can you share about the use of the mobile computing devices?
2b. Tell me how that is different from a course not using mobile computing devices. (Perceived
Usefulness, Davis, 1989; Compatibility, Rogers‘ Diffusion of Innovations, 1995)
3. What change did you see in the learner‘s behavior? What types of change did you see in the
student interaction with the content? (Relative Advantage & Complexity, Rogers‘ Diffusion of
Innovations, 1995)
4. Tell me about the student interaction with the devices – what course-related activities did
they use it for? (Perceived Ease of Use, Davis, 1989; Compatibility & Complexity, Rogers‘
Diffusion of Innovations, 1995)
4a. How were the devices used for communication?
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recorded and transcribed. Help was solicited in typing the transcriptions. The additional
transcriber completed and signed a confidentiality form (see Appendix B) as a part of the
orientation process. The transcriber was not familiar with the terminology or the content
of the study. The transcriber was directed to leave bolded notes within the transcription,
for example, ―do not understand‖ or ―cannot make out audio.‖ Once the transcriptions
were complete, I listened to the tapes, followed the transcriptions, and made any
necessary edits. I noted any additional non-verbal behaviors identified in the interviews.
These non-verbal behaviors were written into the research documentation. The
transcriptions were emailed to the instructor participants to review, edit, and clarify. The
instructors found no errors in the transcripts.
Student Focus Group Interviews
Though interviews are the most common method used for data collection in
qualitative research, focus group interviews are now accepted as a means to capture the
interactions of groups. Focus group interviews are useful when the interaction between
the group participants provide an environment where the possibility of collecting better
information exists because of the participants‘ similar background and cooperation
(Cresswell, 2007). This interaction provides more information to the researcher. Focus
group interviews are used so that participants can hear each other‘s response and have
time to reflect and add to their original response for further clarification.
Focus group interviews were conducted with the instructor‘s students. This study
attempted to bring forth the perspectives of all the participants concerning the process of
implementing mobile computing devices in the learning environment. Therefore, it was
important to include the student‘s voice for the potential change the mobile device
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brought to their learning. These data could have only been obtained through the students‘
perspectives. As a result, focus group interviews were found to be an appropriate method.
The instructor granted access to the students. The instructor disseminated an email
from me about the study requesting participation. The students were informed to contact
me directly if they were interested in participating. Once students contacted me, an
interview time was identified. Students also received an email from me that included the
consent form to sign and review. Students were given directions for installing Skype, if
they did not already have it installed on their computers. All students received a small
incentive from me once the interview was completed. Overall, between two to four
students at each institution volunteered to participate in the focus group interviews.
Detailed descriptions about these student participants can be found in Chapter 4
Participant Descriptions.
Krueger‘s (2002) guidelines for focus group interviews were used to provide
structure to the focus group interviews. A semi-structured interview protocol was used
(see Appendix C). A semi-structured protocol allowed for the variation in the order and
phrasing of the questions and any additions to the protocol, such as additional questions
and probes to specific individuals, when appropriate (Cresswell, 2007). While the focus
group interview protocol acted as a guide, the questions were flexible to represent the
emergent nature of the study. The student focus group interview questions were aligned
to the research questions as well as the theoretical framework in order to ensure the best
data for this study. Individual interview questions were also aligned with the Technology
Acceptance Model (Davis, 1989) and Rogers‘ (1995) Diffusion of Innovations
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(see Table 4). The possibility that student responses to interview questions about how
student learning strategies changed may have overlapped with the responses of the
instructors about how teaching changed. The students discussed changes in their
strategies for learning in light of the instructor‘s changes in teaching. Acknowledgment
of this overlap was recognized in the analysis of the data.
Students were interviewed using Skype video conferencing software. Specifically,
Skype Premium was used for group video calls. As with the instructor interviews, once
the student focus group interviews were completed, the recordings were transcribed. Help
was solicited in typing the transcriptions. Once the transcriptions were completed, I
listened to the recordings and made any necessary edits to the transcription. The
additional non-verbal behaviors identified during the focus group interview were noted,
such as head nodding, smiles, frowns or signs of boredom (Krueger, 2002). These
behaviors were written into my researcher‘s journal and were aligned with the
transcription where appropriate. Additionally, other notes about student statements were
written down in order to assist me in making connections between the interviews and the
research questions (see Appendix D).
Document Collection
In addition to the instructor interviews and student focus group interviews,
pertinent documents were reviewed as well. According to Creswell (2007), public
documents such as official memos, minutes, and archival material can be reviewed for
data collection. These documents, which were provided by the instructors at the end of
the interview, included university supported training programs, as well as university
websites for technology and curriculum support. The benefit of collecting these types of
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Table 4: Student Focus Group Interview Protocol
Research Question
Student Focus Group Interviews Questions Aligned with Theoretical Framework
RQ1: What impacts a higher
education instructor‘s decision
to implement mobile
computing devices in
teaching?

1. What are the changes to the learning environment when mobile computing devices are
integrated? (Compatibility, Rogers‘ Diffusion of Innovations, 1995)
2a. Can you describe the course where you used the mobile computing devices?
2b. Tell me how that is different from a course not using mobile computing devices?
(Compatibility, Rogers‘ Diffusion of Innovations, 1995)
2c. Tell me what your role was in interacting with the mobile computing devices.

RQ2: How does a higher
education instructor‘s teaching
change when mobile
computing devices are
integrated into a higher
education learning
environment?

2a. Can you describe the course where you used the mobile computing devices?
2b. Tell me how that is different from a course not using mobile computing devices.
(Compatibility, Rogers‘ Diffusion of Innovations, 1995)
2c. Tell me about your teacher‘s expectation of your interaction with the mobile computing
devices. What did they expect from you? (Perceived Usefulness, TAM, Davis, 1989; Relative
Advantage, Rogers‘ Diffusion of Innovations, 1995)
2d. How did that impact your understanding of the content? (Perceived Usefulness, TAM, Davis,
1989; Relative Advantage, Rogers‘ Diffusion of Innovations, 1995)
3. What did you use the device for in the course?
3a. How did you interact with classmates/teachers using the device?
4. What type of activities did you use the device for in your course?
(table continues)

53

Table 4 (continued)
Research Question
RQ3: How do student
strategies for learning change
when mobile computing
devices are integrated into a
higher education learning
environment?

Student Focus Group Interviews Questions Aligned with Theoretical Framework
1. Tell me how that is different from a course not using mobile computing devices. (Compatibility,
Rogers‘ Diffusion of Innovations, 1995)
2. What changes do you see in the learners when you used the mobile computing devices?
3. What student experiences can you share about the use of the mobile computing device?
(Perceived Usefulness, TAM, Davis, 1989)
4. Tell me how that‘s different from a course not using mobile computing devices?
5. Tell me about the student interaction with the devices – what course related activities did they
use it for? (Perceived Ease of Use, TAM, Davis, 1989; Complexity, Rogers‘ Diffusion of
Innovations, 1995)
6. What change did you see in the learner‘s behavior? What types of change did you see in the
student interaction with the content (Relative Advantage, Compatibility, & Complexity, Rogers‘
Diffusion of Innovations, 1995)
7. How were the devices used for communication?
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artifacts was that they did not disturb the participants or the setting, and these documents
provided corroborating evidence of how an institution supported their instructors.
However, interpreting the meaning of the documents fell to me, the researcher. Therefore,
it was important that I took care in properly interpreting the meaning of the documents
(Marshall & Rossman, 2010).
The Document Protocol (see Appendix E) details the types of documents that
were collected from participants. Elements in the protocol were developed from the
Technology Acceptance Model (Davis, 1989) and Rogers‘ (1995) Diffusions of
Innovations. While I requested these specific documents from the instructors, the
emergent nature of qualitative research allowed for other documents to be collected from
the participants if available. These documents helped corroborate the comments provided
during the instructor interviews. Table 5 below highlights the characteristics, details, and
qualities that were considered for corroboration of Research Question 1 as well as the
alignment with the selected change models.
Summary
Table 6 summarizes all data collection and the alignment with the research
questions for this research study.
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Table 5: Document Protocol
Research Question
Document Details Aligned with Theoretical Framework
RQ1: What impacts a 1. Type of document: Call for Proposals, university
higher education
supported mobile initiatives, departmental memos
instructor‘s decision to
(Perceived Usefulness, TAM, Davis, 1989; Relative
implement mobile
Advantage, Compatibility & Complexity, Rogers‘
computing devices in
Diffusion of Innovations, 1995)
teaching?
2. Identify who issued the document (Complexity, Rogers‘
Diffusion of Innovations, 1995)
3. Type of faculty incentive
4. Level of institutional support (Perceived Usefulness,
TAM, Davis, 1989; Relative Advantage, Compatibility &
Complexity, Rogers‘ Diffusion of Innovations, 1995)
5. Availability of mobile computing devices at institution
(Perceived Usefulness, TAM, Davis, 1989; Relative
Advantage, Compatibility & Complexity, Rogers‘
Diffusion of Innovations, 1995)
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Table 6: Summary of Research Questions and Data Sources
Research Question
Instructor Interview Questions
RQ1: What impacts a
higher education
instructor‘s decision
to implement mobile
computing devices in
teaching?

1. What made you choose to add mobile
computing devices to this course?
1a. What kinds of incentives were there for
you to implement the mobile computing
devices into the learning environment?
1b. What types of support did you have in
implementing the mobile computing devices
into the learning environment?
2. Can you describe the course where you
used mobile computing devices?
2a. What are the changes to teaching and
learning when mobile computing devices are
integrated? What did you have to do to
prepare for the use of the tools in your
course?

Student Focus Group Interviews
Questions
1. What are the changes to the
learning environment when mobile
computing devices are integrated?
2a. Can you describe the course
where you used a mobile
computing device?
2b. Tell me how that is different
from a course not using mobile
computing devices?
2c. Tell me what your role was in
interacting with the mobile
computing devices?

Document Details
Type of document:
Call for Proposals,
university supported
mobile initiatives,
departmental memos
Identify who issued
the document
Type of faculty
incentive
Level of institutional
support
Availability of
mobile computing
devices at institution

2b. Tell me how that is different from a
course not using mobile computing devices.
3. Tell me how others in your department are
using mobile computing devices in the
learning environment.
(table continues)
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Table 6 (continued)
Research Question
RQ2: How does a
higher education
instructor‘s teaching
change when mobile
computing devices are
integrated into a
higher education
learning environment?

Instructor Interview Questions
1. What are the changes to teaching and
learning when mobile computing devices are
integrated? What did you have to do to
prepare for the use of the devices in your
course?
1b. What types of support did you have in
implementing the mobile computing devices
into the learning environment?
2a. Can you describe the course where you
used the mobile computing devices?
2b. Tell me how that is different from a
course not using mobile computing devices.
3. What did you use the device for in the
course?

Student Focus Group Interviews
Questions
1. What are the changes to the
learning environment when mobile
computing devices are integrated?

Document Details

2a. Can you describe the course
where you used the mobile
computing devices?
2b. Tell me how that is different
from a course not using mobile
computing devices.
2c. Tell me about your teacher‘s
expectation of your interaction with
the mobile computing device. What
did they expect from you?
2d. How did that impact your
understanding of the content?

(table continues)
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Table 6 (continued)
Research Question

Instructor Interview Questions
3a. How has teaching changed with the
integration of the mobile computing devices?
Is there anything you do differently because
the device is available?
3b. Did you have any content that you had to
change to make it accessible on the device?
3c. How did you interact with students using
the device?

Student Focus Group Interviews
Questions
3. What did you use the device for
in the course?

Document Details

3a. How did you interact with
classmates/teachers using the
device?
4. What type of activities did you
use the device for in your course?

4. How did you design content for the
device?
4a. What type of content did the student
access on the device?
5. What challenges have you faced with the
implementation of mobile learning in the
learning environment?
(table continues)
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Table 6 (continued)
Research Question
RQ3: How do student
strategies for learning
change when mobile
computing devices are
integrated into a
higher education
learning environment?

Instructor Interview Questions
1. What changes do you see from the
students when you implemented the mobile
computing devices?

Student Focus Group Interviews
Questions
1. Tell me about the experience of
using mobile computing devices in
the learning environment.

1a. What student experiences can you share
about the student use of the mobile
computing devices?

2a. Can you describe the course
where you used the mobile
computing devices?

2a. Can you describe the course where you
used the mobile computing devices?

2b. Tell me how that is different
from a course not using mobile
computing devices.

2b. Tell me how that is different from a
course not using mobile computing devices.
3. What change did you see in the learner‘s
behavior when using the device?
3a. What types of change did you see in the
student interaction with the content?
4. Tell me about the student interaction with
the device – what course related activities did
they use it for?
4a. How were the devices used for
communication?

3. How did your role as student
change with the integration of
mobile computing devices?
4. How did you interact with the
mobile computing devices? What
content did you access on the
device? What else did you do with
the mobile technology?
4a. What impact did it have on your
understanding the content of the
course.
5. How would you like to use
mobile computing devices in a
course?
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Document Details

Pilot Study
A pilot study was conducted during summer 2010 in order to test procedures,
methods, and instruments with an instructor and a small number of his students. This was
done prior to beginning a larger, in-depth study in the spring of 2011. Pilot study
participants were from a large metropolitan university in the southeast. They were
selected based on information provided by my access to the university‘s teaching and
learning center.
The teaching and learning center at this university was conducting a small pilot
study of their own on the use of iPod Touch units in the higher education learning
environment. To participate in this pilot study, instructors were asked to complete a
request for use with the teaching and learning center. If approved, the instructor would
receive a set of iPod Touch units for their students to use during the duration of the
semester course. In addition, instructors would receive training and instructional design
support from the teaching and learning center. During the spring 2010 semester, a Public
Administration instructor used the devices in a graduate level course. The teaching and
learning center provided the instructor‘s name to me. The instructor met all the initial
selection criteria identified earlier for the criterion sampling for this study. Therefore, I
contacted the instructor via email and asked if the instructor would be willing to
participate in the pilot study.
I interviewed the instructor and three of his students who volunteered to
participate in a focus group interview. The focus of this study was guided by the research
questions, which helped determine if any changes needed to be made to the protocols.
Small incentives, $10 gift cards to iTunes or Starbucks Coffee, were offered to the
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students to participate in the focus group interview. No monetary incentive was provided
to the instructor.
Organizing the interview with the instructor was unproblematic. Though the
initial contact for the interview occurred the semester after the course was conducted, I
was able to gain access to the instructor and provided him with detailed information
about the research study. From that contact, an appropriate time was selected to meet.
The faculty interview was based on the semi-structured interview protocol (see Appendix
A) described earlier to conduct faculty interviews. The semi-structured interview allowed
for the variation in the order and phrasing of the questions and additions to the protocol
(Cresswell, 2007). The interview was audio recorded and transcribed by me.
Organizing the student focus group interview, however, was more problematic
because of the timing of the initial contact. The instructor was originally asked to contact
the students on my behalf. I provided the instructor with an email detailing the purpose of
the research to the students. However, either because of the timing of the initial contact,
which was the summer session after the course was taught in the spring, or because the
instructor reached out to the students, no students volunteered to participate.
Finally, I asked the instructor for the student contact information. Upon receiving
the contact information, I contacted the students via email detailing the research. Three
students volunteered to participate in the focus group interview. A semi-structured
interview protocol was used (see Appendix C), as described earlier. The semi-structured
protocol allowed for the variation in the order and phrasing of the questions and additions
to the protocol, such as additional questions and probes to specific individuals, when
appropriate (Cresswell, 2007). The student focus group interview was held at the
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beginning of fall 2010. The focus group interview was audio recorded and transcribed by
me.
Changes Made
Overall, the procedures and data collection methods worked well in the pilot
study for instructors and students. A few adjustments were made based on the pilot study,
which are detailed for each group below.
Instructor modifications. Changes made to the design of the study included
modifying the number of semesters the instructors had implemented mobile devices in
the classroom. The selection criterion was changed from one semester to at least two
semesters of mobile device use. This change was evident because the instructor in the
pilot study wished that he had more assistance in managing and distributing the devices
to his students. Modifying the criterion selection to two semesters would hopefully
ensure a better strategy for managing the devices in the classroom as the students adapted
to their use in the learning environment.
In addition, changes were made to the questions for the Instructor Interview
Protocol in order to clarify the meaning of questions and make them more specific for
each participant. Specifically, the following question was changed: ―What made you
choose to implement mobile computing devices in the learning environment?‖ to ―What
made you choose to add mobile computing devices to this course?‖
Additionally, the following questions were added to the Instructor Interview
Protocol: ―Did you have any content that you had to change to make it accessible on the
device?‖, ―Tell me about the student interaction with the device – what course related
activities did they use it for?‖, and ―How were the devices used for communication?‖
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Student focus group modifications. Modifications were also made to the selection
of the student participants for the focus group interviews. Initially, I asked the instructor
to contact the students to volunteer for the focus group interview. I provided the
instructor with an email to forward to the students. Once it was evident that the students
were not willingly volunteering with this approach, I asked the instructor for the class list
and contacted students directly with an offer of a small incentive. Changes were made to
the questions for the Focus Group Interview Protocol in order to clarify the meaning of
questions and make them more specific for each participant. Specifically, the question
―What are the changes to the learning environment when mobile computing devices are
integrated?‖ was reworded to read ―Tell me about the differences in using mobile
computing devices in this course compared to a course that doesn‘t use mobile computing
devices.‖ Using the word change in the question seemed to confuse the students in the
focus group interview. Additionally, the question ―How did that impact your
understanding of the content?‖ was confusing taken out of context and was modified to
―How did the mobile computing device impact your understanding of the content?‖
Procedures
The timeline for the procedures for this research were: Phase 1: Pilot Study, Phase 2:
Participant Identification, Phase 3: Data Collection, and Phase 4: Data Analysis. Each
phase is described in detail below. Table 7 below is also included to detail the timeline of
all the procedures.
.
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Table 7: Timeline of Participant Identification, Data Collection & Data Analysis
Phase
Expectation
Phase 1: Pilot 1. Identify Participants
Study
2. Contact Participants
3. Review Consent Form
4. Coordinate Interview time/Student Focus Group Interviews
5. Pilot Instructor Interview
6. Pilot Document Collection
7. Pilot Student Focus Group Interviews
8. Pilot Instructor Interview Transcription & Analysis
9. Pilot Document Collection Analysis
10. Pilot Student Focus Group Interviews Transcription & Analysis
Phase 2:
1. Identify Participants
Participant
2. Contact Participants
Identification 3. Review Consent Form
4. Coordinate Interview time/Student Focus Group Interviews
Phase 3: Data 1. University #1 Instructor Interview
Collection
2. University #1 Document Collection
3. University #1 Student Focus Group Interviews
4. University #2 Instructor Interview
5. University #2 Document Collection
6. University #2 Student Focus Group Interviews
7. University #3 Instructor Interview
8. University #3 Document Collection
9. University #3 Student Focus Group Interviews
10. University #4 Instructor Interview
11. University #4 Document Collection
12. University #4 Student Focus Group Interviews

Time Frame
3 weeks

2 weeks

1 week

4 weeks

3 weeks

(table continues)
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Table 7 (continued)
Phase
Expectation
Phase 4: Data 1. University #1 Instructor Interview Transcription & Analysis
Analysis
2. University #1 Document Collection Analysis
3. University #1 Student Focus Group Interviews Transcription & Analysis
4. University #2 Instructor Interview Transcription & Analysis
5. University #2 Document Collection Analysis
6. University #2 Student Focus Group Interviews Transcription & Analysis
7. University #3 Instructor Interview Transcription & Analysis
8. University #3 Document Collection Analysis
9. University #3 Student Focus Group Interviews Transcription & Analysis
10. University #4 Instructor Interview Transcription & Analysis
11. University #4 Document Collection Analysis
12. University #4 Student Focus Group Interviews Transcription & Analysis
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Time Frame
4 weeks

Phase 1: Pilot Study
As described above, a pilot study for this project was conducted in the summer
and early fall of 2010. The pilot study was conducted to test the faculty interview
questions, the student focus group interview questions and the supporting documentation.
After the pilot study was conducted, modifications were made to the appropriate
protocols. Institutional Review Board approval was also received during Phase 1.
Phase 2: Participant Identification
Participant identification for the full study began in the spring of 2011 using the
selection criterion identified earlier. Instructors were contacted via email to participate in
the study. Once they agreed to participate, they were provided consent forms to complete
and interview times were identified. I asked the instructor participants to provide
examples of any university documents that supported the implementation of the mobile
computing devices in the learning environment.
I asked for access to the students in the instructor‘s class. An additional email was
sent to the instructors‘ students explaining the research project. Once student participants
were identified, they were also provided consent forms to complete and student focus
group interview times were arranged.
Phase 3: Data Collection
Instructor interviews and student focus group interviews were conducted via the
videoconference tool Skype that all participants had access to. The instructor interviews
lasted between 45-60 minutes. During this time, the interview was recorded using a
Skype call recorder. I took notes as well as noted any specific facial expressions of the
participants in my researcher‘s notes. Additionally, any thoughts or ideas that I felt were
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relevant were written into my researcher‘s notes (see Appendix F). The university‘s
supporting documentation was also provided after the interview.
Student focus group interviews lasted between 50-60 minutes and were also
recorded using the Skype call recorder. I took notes as well as noted any specific facial
expressions of the participants in my researcher‘s notes. Additionally, any thoughts or
ideas that I felt were relevant about the interviews were included in my researcher‘s notes
(see Appendix D).
Phase 4: Data Analysis
The data analysis for all sets of university instructor interviews, student focus
group interviews and document analysis took the largest amount of time. The analysis of
the data began immediately after the first instructor interview in the spring of 2011. I,
along with another transcriber, as described earlier, transcribed the recordings. After the
transcriptions were completed, the instructor interviews and the student focus group
interviews were analyzed along with the collected documents. They were analyzed using
the theoretical framework discussed earlier.
Data Analysis
Data analysis offers the opportunity to structure and organize data gathered into a
reasonable and comprehensible form for the reader. This study focused on understanding
the experience of using mobile computing devices in the learning environment for both
instructors and their students. The qualitative data analysis for the data collection for this
research used a general qualitative analysis and inductive analysis (Cresswell, 2007).
Based on Glaser and Strauss‘ (1967) constant comparative method, the analysis required
a repeated process of collecting data, developing categories for the themes, and working
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with the code to reveal connections with the developing categories or overarching themes
of the study.
This constant comparison of the data was conducted in three rounds of inductive
analysis, which included open coding, a priori coding, and research/methodological
coding. The first set of coding, called open coding, used codes directly from the data,
phrases created by the data or phrases used specifically by the participants. In order to
accomplish this, Strauss and Corbin (1990) describe taking the data, in this case the
interview transcription, and creating categories of information that later become themes
in the study.
For this study, I identified initial codes from the instructor and student transcripts.
First, data from the instructor‘s own words were copied into an Excel spreadsheet
workbook. This workbook was dedicated to only the instructor analysis. Columns were
added to the code spreadsheet to assist in organizing the data. These columns included (a)
code, (b) instructor quote identified by instructor, (c) line number from the transcript, (d)
research question the code aligned with, and (e) and notes about the code. This process
was done for all of the instructor interviews. An example of this can be found in
Appendix G.
Data from the student interviews were handled in a similar process. Data from the
students‘ own words were copied into an Excel spreadsheet workbook. This workbook
was dedicated to only the student analysis. Columns were added to the code spreadsheet
to assist in organizing the data. These columns included (a) code, (b) student quote
identified by focus group (c) line number from the transcript, (d) research question the
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code aligned with, and (e) and notes about the code. This process was done for all of the
student interviews. An example of this can be found in Appendix H.
The second round of coding, a priori coding, is framed within the research
questions of the study and the literature reviewed. For this round of coding, I grouped all
similar themes for the instructors and students into categories on a new Excel worksheet
inside the larger dedicated workbook. This new worksheet was named Categories.
After identifying relevant phrasing from the related literature, I determined
potential instructor categories. Columns were used to organize the data as well as make it
easier to sort. These columns included (a) category, (b) code, (c) instructor quote, (d) line
number from transcript, (e) research question the category/code aligned with, (f) line
number from the code spreadsheet, and (g) notes. The notes section was used to define
the category and identify the relationship each individual code had with the category. For
easier viewing, I also chose to shade the category cells to correspond with the original
codes on the codes tab of the Excel workbook. An example of this second round of
coding can be found in Appendix I.
The same process was applied to the student codes. After identifying relevant
phrasing from the related literature, I determined potential student categories. Columns
were used to organize the data as well as make it easier to sort. These columns included
(a) category, (b) code, (c) student quote, (d) line number from transcript, (e) research
question the category/code aligned with, (f) line number from the code spreadsheet, and
(g) notes. The notes section was used to define the category and identify the relationship
each individual code had with the category. For easier viewing, I also chose to shade the
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category cells to correspond with the original codes on the codes tab of the Excel
workbook. An example of this second round of coding can be found in Appendix J.
A third round of coding is based upon research/methodological coding (Bogdan
& Biklen, 2003). Data were coded according to the responses given to the specific
interview questions. This type of analysis allowed for the comparison of participant
responses to the specific questions about the implementation of mobile learning and made
for easier searching on specific questions later in the analysis.
The analysis process was worked through with my Advisory Chair, who acted as
a peer debriefer. During this round of coding, the categories for the instructors and the
students were consistently reviewed, refined, and discarded as new data were analyzed.
This analysis was reviewed on a whiteboard over several hours of discussion. The
original categories during round two of coding were used to guide our analysis during
this white board session. The analysis was completed separately for the instructors and
the students; however, the process was the same for both. Researcher observations and
researcher notes were integrated into the analysis during the peer debrief. Descriptions
from the instructor and student transcripts assisted in answering the study‘s research
questions. An example of the third round of coding for instructor categories can be found
in Appendix K. Additionally, this round of coding produced more appropriate definitions
of the categories, as well as aided in identifying the relationship all the codes had to the
categories. An example of these definitions and relationships can be seen in Appendix L.
Descriptions of the institutions, instructor participants, and student participants were
written using evidence from the data and researchers notes.
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Table 8 below summarizes the alignment of the research questions with the data
sources and the methods of analysis.

Table 8: Research Questions, Data Sources, and Methods of Analysis
Research Questions
Data Sources
Methods of Analysis
RQ1: What impacts a higher
Teacher interviews
General Qualitative
education instructor‘s
Analysis
Documents
decision to implement mobile
Inductive Analysis
computing devices in
teaching?
RQ2: How does faculty
Teacher Interviews
General Qualitative
teaching change when mobile
Analysis
Student Focus Group
computing devices are
Interviews
Inductive Analysis
integrated into a higher
education learning
environment?
RQ3: How do student
Student Focus Group
General Qualitative
strategies for learning change
Interviews
Analysis
when mobile computing
Teacher Interview
Inductive Analysis
devices are integrated into a
higher education learning
environment?

Rigor and Trustworthiness
The quality of qualitative research is often described in terms of rigor and
trustworthiness. Rigor and trustworthiness are used as measures of quality in qualitative
research (Sandelowski, 1993). Five strategies were used to ensure the trustworthiness and
credibility within this study: (a) triangulation, (b) member checks, (c) thick, rich
descriptions, (d) peer debriefs, and (e) an audit trail.
Triangulation results from the use of multiple data sources or multiple methods
and is used to corroborate findings (Patton, 2002). This study used multiple groups of
participants who offered multiple data sources, including instructor interviews and
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student focus group interviews. In addition, documents from the different institutions
were used to corroborate the statements of the instructors, further ensuring triangulation.
Member checks were conducted by verifying the interview transcripts of all the
participants. Member checking, essentially participant verification is an on-going process
that takes the data and tentative interpretations back to the people from whom they were
derived (Merriam, 1998). The member checks in this study included reviews of themes
derived from the analysis. In addition, when needed, I followed up with questions to the
participants for additional information. Member checking is considered a critical
technique for establishing credibility in qualitative research.
Qualitative research uses a small, purposive sample to understand an experience.
Sufficient detail must be provided from the participants for readers to determine how the
results and study design would apply in other circumstances (Merriam, 1998). This study
uses thick, rich descriptions including quotations from the participants, in order to
provide sufficient details about the experience of using mobile computing devices for the
reader.
The trustworthiness of the research can also be enhanced with quality field notes,
audio recordings, and transcriptions of the recordings. The recordings during the
instructor interviews and student focus group interviews were listened to and checked for
consistency and exactness in the transcriptions. The transcriptions of the instructor
interviews were emailed to the participants for clarification, editing, and revisions, as
necessary. Students participating in the student focus group interview were asked for
their input after listening to a brief summary of the conversation. This was done prior to
dismissing the focus group interview.
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In addition, peer debriefing improves the accuracy of the account. This process
involved locating another person, a peer debriefer, who reviewed and asked questions
about the qualitative study, so the account would resonate with people outside of the
context and data collection (Patton, 2002). Members of the dissertation advisory
committee served as ongoing peer debriefers, particularly my advisory committee chair.
Description of peer debriefing was included in the Analysis section.
An audit trail was used to document how the data were collected, how codes,
patterns, categories and themes were derived, and how decisions were made throughout
the study (Merriam, 1998). Finally, the study‘s limitations were addressed and a
statement of my subjectivities was included in the report of research.
Statement of Researcher‘s Subjectivities
Because I was the primary instrument for data collection and data analysis
(Cresswell, 2007; Merriam, 1998), it is important to clarify the lens through which I
viewed the study. This clarification aids the reader in ensuring the rigor and
trustworthiness of the results. My subjectivities are influenced by my professional and
personal backgrounds. My professional background includes researching and
implementing effective instructional technologies in the learning environment as well as
working with instructors in online course design. I have been able to work with
instructors who have been awarded research grant money to implement relevant, current
instructional technologies, as well as recommend tools to instructors who are designing
completely online courses. By working with faculty in online course development, I
research online course design strategies, which provides current and relevant techniques
in disseminating course information. Some research indicates that mobile learning is an
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extension of online learning. Therefore, I am interested in learning more about the impact
mobile computing devices have in teaching and learning. I recognize that my views on
the use of mobile devices in the learning environment may be skewed because of the
perspective I bring to the research about the use of these devices in learning.
Additionally, I receive quarterly reports provided by the Division of Information
Technology at my institution regarding the number of mobile devices connected to the
university network. The continuous increase in the number of mobile devices connecting
to the university network often leaves me wondering what resources are being accessed
via the mobile devices.
My personal background includes an interest in using and discussing these
instructional technologies with friends. Oftentimes, the lines between personal and
professional blur. I am an owner of several mobile devices and have found that my
reliance on my desktop and laptop computer has diminished because of this. Specifically,
I am able to browse the Internet and locate desired information from the numerous iTunes
store applications downloaded to my iPhone while I am away from a desktop or laptop. I
am also able to access work email and my calendar and often find the device in my
hands. Because of this, I will remain cognizant of my subjectivities as I explore how
these devices are implemented in the learning environment, as all individuals and
universities may not value mobile computing devices the same way. This will be done by
using the qualitative research approach of bracketing, which is putting aside my
subjectivities as much as possible by reviewing the use of mobile computing devices in
learning with the assistance of a peer debriefer (Creswell, 2007).
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CHAPTER 4
PARTICIPANT DESCRIPTIONS
The participants for this research study were identified with assistance from my
Advisory Chair. I contacted 40 individuals via email at 21 institutions for participation in
this research study. The majority of these individuals were instructors, but some were
staff members in teaching and learning centers who were able to put me in contact with
potential instructor participants. Ultimately, three instructors at three different institutions
who fit the criteria volunteered to participate in the research study. Once the instructors
were selected and interviewed, I provided each instructor with an email to his or her
students asking for participation in a student focus group interview.
The names of the institutions, instructors, and students have all been removed
from the data and have been given pseudonyms. The (a) institutions, Lakeshore
University, The University of Northbrook, and Coastal College; (b) university instructors,
and (c) students are all described below. Quotations used within each description indicate
verbatim remarks by the participants.
Lakeshore University
Lakeshore University is a small, private Southern four-year institution. The
university has a mobile computing device initiative where all incoming students are
provided with mobile devices to be used during their educational experience. Students
have the choice between an iPod Touch or an iPhone. Lakeshore University has reliable
wireless access with very few issues accessing the network.
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The university has a teaching and learning center that supports instructors with
their curriculum design. Technology support for wireless infrastructure and universitycreated applications is also available for instructors.
There was no formal support model for training the students on the use of the
devices. An informational session on the mobile devices was provided during new
student orientation prior to the start of the fall semester. However, the session was not
mandatory and the students did not have access to their mobile devices at that time, so the
session was not hands-on. New students were provided their iPod Touch or iPhone at the
start of the fall semester classes.
The participating instructor, Dr. Fitch, has been at Lakeshore University for two
years. He teaches social work in the College of Arts & Sciences. Dr. Fitch has attended
and presented at many of the teaching and learning center‘s seminars for instructor
professional development. For the last two years, he has tried to incorporate mobile
devices in his curriculum in a meaningful way in order to make the learning, in his own
words, ―more impactful.‖ He does this by identifying ways that the mobile devices can be
used in a pedagogically sound way that not only impacts student learning but also
supports what the research says about the implementation of mobile computing devices.
Many of the university-created applications for the mobile devices have been
incorporated into Dr. Fitch‘s curriculum. He encourages the use of the mobile devices as
often as possible in his courses as he believes that it benefits the students‘ learning. He
was thoughtful about how he implemented the devices in his course. He explained that he
looked at his syllabus ―differently‖ and was specific in selecting the words in his
syllabus. Dr. Fitch explained that he expected his students to use their devices in the
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course. Specifically, he told his students, ―Bring in your mobile devices. I expect you to
use them. I expect you to have them set up. I expect you to have them with you.‖ He
stated in the syllabus that the students must come to class with their mobile devices and
be prepared to use them in the course.
Dr. Fitch‘s course was a required cohort course with students from a variety of
majors. The students enrolled in the course were all freshman-level students. The topic of
the course was community, making students aware of their surroundings, and how their
perspective on life is developed. The instructor engaged students in activities that focused
on their perspective of the world in order to better understand their surroundings.
The student focus group consisted of three female students and one male student.
The four specific students who volunteered to participate in the student focus group were
all traditional college-aged second semester freshmen living on campus. Three of the
students were using iPhones and one student chose to use the iPod Touch due to having
an existing mobile phone plan with another company.
The students were excited about using the mobile computing devices in the
classroom. Three of the four students had never owned an iPhone or an iPod Touch prior
to the semester they began their coursework. Even so, they were excited about using the
devices and were eager to use them in the course. The students even voiced that they
wished they had the devices before college, especially for communication about
acceptance information from colleges.
While discussing the use of the mobile device in their course, all students had
their devices within reach. In one particular thread of the conversation, one of the
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students held up the device in his hand to make the point that the devices were always
within reach.
The students were very descriptive about how they used the devices in their class
and appeared eager to share as many details about the course as possible. The students‘
interactions with each other, along with their non-verbal clues such as smiles and nodding
in agreement, demonstrated that the students enjoyed the course.
Additionally, the students described their learning activities and the ways they
interacted with their devices. All four students listened patiently and elaborated upon
points made by others during the interview. The students politely took turns responding
to my questions and they apologized to each other when they excitedly talked over one
another in their responses. The students were able to build upon each other‘s comments
and feedback describing the use of the devices in the course. The students were very
thoughtful in their responses. For example, as the students provided possible reasons why
some instructors chose to not implement mobile computing devices at their institution,
instead of being negative of these instructors, they thoughtfully contemplated the reasons
some instructors might feel uncomfortable implementing the devices.
No one student‘s opinion swayed the overall conversation. All students were
equal in their number of responses. It was apparent that the students‘ semester focusing
on community also meant community with each other as well.
No formal training was offered for the students regarding the use of their devices.
The students learned how to use the devices with assistance from each other and guidance
from their instructor. The university sponsored student orientation the summer before
classes began only provided an overview of the mobile devices and was not hands-on.
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Despite the fact the students received no formal training, the students who participated in
the focus group appeared comfortable with the devices. This comfort appeared to stem
from the support provided by their instructor and from simply working with the device to
determine how it worked.
The University of Northbrook
The University of Northbrook is a four-year large, urban public institution in the
North. The university does not currently have a mobile device initiative in place. It has a
teaching and learning center that supports instructors in the design of their face-to-face
and online courses. Primary source documentation from this center indicates that the
focus is primarily on training with the university‘s course management system, as well as
creating online presentations, using classroom response systems (i.e., ―clickers‖), and
integrating web-based tools such as Google into the curriculum. The school‘s Information
Technology area assists with technology infrastructure. However, the instructor
participant, Dr. Cooley, explained that in her opinion, the mission of the two support
areas did not often align with the needs of the university instructors.
Dr. Cooley has been at The University of Northbrook for over eight years. Her
course was an undergraduate new media communication course in the College of
Communication and Fine Arts. Dr. Cooley used mobile computing devices in this course
because the course content supported the use of new media. Her goal for the course was
for learners to familiarize themselves with the new media in their field.
Dr. Cooley implemented a number of technologies in her class, including the
mobile devices, FaceBook, Twitter, and Second Life. She appeared to be very motivated
and interested in the technology implementation research. In fact, she had read relevant
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research articles about mobile computing devices for guidance for her mobile device
implementation. Aside from some assistance from the teaching and learning center, Dr.
Cooley was solely responsible for supporting and implementing the mobile devices in her
curriculum. She was also responsible for training her students on the applications used on
the mobile devices.
Though Dr. Cooley was very nice, professional, and pleasant in our conversation,
at times she appeared very guarded. She would make points and smile broadly at me in
the camera as if hoping I would be able to fill in the blanks to her sometimes forced
smiles. Looking back, it appeared as if she used the smiles to stop herself from revealing
too much, possibly the frustration she had with the lack of centralized support from her
institution and from her departmental colleagues. She inadvertently shared some of this
frustration when I asked how the mobile devices changed her teaching. As she explained
this, she also included what her colleagues told her about her implementation of mobile
devices. Dr. Cooley related to me that her colleagues had told her:
‗Oh, you do that?...You let them use the mobile phone?... Oh, you must
just have parties, and you must have just a fun time, and Gosh, that really
sounds easy.‘ But teaching online and using new devices is very time
consuming and it takes a lot of effort.
Dr. Cooley may have been motivated to implement mobile devices in her course design,
but she appeared to be in an environment that did not share her perspective.
Dr. Cooley‘s students were encouraged to use the devices they owned to interact
with the new media discussed in her course. Not every student in the class had a mobile
device; however, the course was primarily an online course with three face-to-face
sessions throughout the semester. Students who did not have a mobile device were still
able to participate in course activities. During the face-to-face sessions, Twitter was used
81

to supplement the in-class discussion. One student took on the responsibility of
administering the tweets, which were prompts for students to respond to about the course
readings. The tweets were sent out at different times during the face-to-face discussion
and students who had mobile devices used their device to participate in the back channel
discussion.
Three of Dr. Cooley‘s students who used mobile devices during the class
participated in the student focus group. All three of the students were non-traditional
female students. One student, who worked full time, was returning to complete her
Bachelor‘s degree in communication that she had begun years earlier. When introducing
herself, she jokingly stated that she originally started her degree when print media was
most popular.
The second student was pursuing a Master‘s degree in communication, and the
third had just begun her doctoral level studies in communication. Both were full time
students but had previous professional work experience. All three of the students were
commuter students and did not live close to the university. This became a relevant point
when the students discussed that using their mobile devices allowed them to access and
interact with course content while waiting on campus between classes.
Because the university did not have a mobile device initiative, students used the
devices they already owned in class. The students in the focus group used an Android
device, a Blackberry device, and an Internet capable cellular phone. There was no formal
training on the devices, but the students stated they learned from each other and the
instructor. The instructor provided detailed instructions on how to access applications for
their mobile devices.
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Using the devices in the course made such an impact on the student with the
Internet capable cellular phone that she was prepared to purchase an iPhone after the
semester was over. She believed that her experience in class proved that the mobile
computing device would be worthwhile for her studies and her lifestyle. She was quite
emphatic and comical about her desire to save for an iPhone so much that she repeated
herself three times.
The students were excited about sharing the ways they used the mobile devices in
both the face-to-face and the online sessions of their class. For example, the student who
worked full time was unable to attend a face-to-face class session due to work
obligations. During that specific session, the students participated in a Tweet-A-Thon, a
backchannel discussion using the social networking tool Twitter. The Twitter discussion
occurred simultaneously with the face-to-face discussion. Even though the student was
unable to participate in the face-to-face class, she was able to participate in the discussion
on her Blackberry device while she was at work. She explained how this made her feel
very much a part of the course and was actually disappointed when the class session was
over. Overall, all students had an equal voice in the conversation.
Coastal College
Coastal College is a midsize, four-year, urban public institution in the Northeast.
In addition to the university‘s traditional departments, the university has a distance
education department that delivers courses and degree programs entirely online. These
programs are geared primarily toward non-traditional adult students. There is a small
cohort of instructors in the distance education department of which Dr. Hampton, the
instructor participant, was one.
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Dr. Hampton described the distance education department as a blended learning
department. Though blended learning is usually defined as a blend of face-to-face and
online learning (see e.g., Fong & Wang, 2007), Coastal College defines their department
as blending online learning with a variety of other technologies for a completely online
teaching and learning environment. The department encourages their instructors to
research and implement a variety of technologies to be used in their course design.
Additionally, the department has two instructional designers that assist instructors with
the development of their blended learning courses.
Before joining the distance education department at Coastal College four years
ago, Dr. Hampton taught face-to-face and online courses at another Northeastern
institution. She appeared very comfortable describing the implementation of technology
in her courses and enjoyed the experimentation of testing out tools. She considered
herself ―a techie‖ and explained that she had been ―playing around‖ with technologies on
her own.
She appeared very comfortable in pushing the limits of technology. This was
evident from her relaxed, non-verbal cues and her description of the types of courses she
taught. Her interest and excitement were punctuated with voice inflections. She would
often move in close to the camera and smile broadly, her eyes filled with excitement. She
behaved as if she were charged with a very important task and did not take the task
lightly.
Dr. Hampton‘s course was listed in the university‘s course catalog for registration
purposes as an independent study. A prerequisite was included in the catalog descriptions
requiring students to have a mobile device, specifically a smartphone, in order to register
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for the course. Dr. Hampton planned on using the independent study as a pilot to a future
permanent class using mobile devices.
Dr. Hampton was very excited about discussing her course. Because it was an
independent study course, the structure of the course was very open ended. The students
were responsible for creating a virtual history site on the topic of their choice using as
many mobile device tools and applications as were appropriate. As Dr. Hampton
described the course, she jumped from one topic to another excitedly. She seemed very
comfortable with the open-ended, unstructured nature of the course. She appeared to
thrive on the unknown — comfortable trying tools and discarding them if they did not
work out as intended, which appeared to be the only objective of the course.
Two female students were enrolled in Dr. Hampton‘s independent study. Both
were undergraduate students, one in her mid-20s and closer to a traditional college-aged
student while the other was a non-traditional student in her early 50s. Both students were
in their last semester of course work and were graduating at the end of the spring
semester.
The students described the independent study as very open-ended, evolving as the
semester unfolded. The older student stated that she was ―excited‖ about the evolving
nature of the course. In contrast, the younger student appeared nervous and stated, ―I‘m
nervous. I like knowing what is expected of me. I like it all spelled out.‖
The students, along with the instructor, met to determine the desired focus of their
individual web-based virtual history projects. As the students described their use of the
mobile computing devices during the semester, it was evident that the open-ended nature
of the course was problematic for the younger of the two students. This was indicative of
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her body language during the focus group, her hesitation in responses, and her
uncomfortable reactions to the other student‘s praise of the course. These reactions did
not have to do with the use of the mobile computing devices; however, it was an
important observation about how she felt about the overall course organization. Upon
further analysis, it did not appear that the course structure was the cause for the
discomfort, but the apparent lack of guidance from the instructor that was troublesome.
After re-reading the transcript of the two students, I recognized that the older student
interacted with Dr. Hampton more than the younger student. This may have added to the
older student‘s high praise of the course and her comfort of what was happening with the
project timeline. The younger student worked full time and only interacted with the
instructor during the required once a week communication. The older student appeared
more knowledgeable about due dates and how both of the students finished products
would be presented together.
It did, however, appear that course decisions were not communicated consistently
to both students. Students were only required to communicate with the instructor once a
week. However, some of the decisions being made in conversations with Dr. Hampton
and the older student about project timelines were not being communicated to the
younger student. This could have possibly caused some of the younger student‘s
discomfort.
Both students had Android mobile devices. The younger student intentionally
purchased the newest model Android device prior to the start of the semester to use in the
course. The students believed that there were an appropriate number of applications
available from the Android Marketplace for the device. This was especially important
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since they were tasked with researching the most appropriate applications to create their
virtual history projects. There was no structured training support for the students. Both
students, with some assistance from the instructor, tested out applications for their device.
The students spoke of researching potential tools on web forums in order to determine
what was appropriate to use for their projects.
Unlike the other student interviews, the students in this focus group did not have
an equal voice. I often had to ask the younger student direct questions for her to respond.
Though she was very pleasant and participatory, her responses were short and to the
point. Consequently, without re-direction from me, the older student would have carried
the entire conversation.
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CHAPTER 5
FINDINGS AND INTERPRETATIONS
This research study explored the changes to teaching and learning when
implementing mobile computing devices from an instructor and her students‘
perspectives. Specifically, this research explored the following research questions:
1. What impacts a higher education instructor‘s decision to implement mobile
computing devices in teaching?
2. How does a higher education instructor‘s teaching change when mobile
computing devices are integrated into a higher education learning environment?
3. How do student strategies for learning change when mobile computing
devices are integrated into a higher education learning environment?
In order for the research questions to be answered, data were gathered from a
number of sources. These included instructor interviews, student focus group interviews,
and primary source documentation provided by the instructors in support of the
implementation of mobile devices at their institutions. Erickson (1986) suggested that the
interpretive commentary identified to the reader those elements that are "salient for the
author" (p. 152). I made judgments about the data as I analyzed, organized and reported
them in a relevant and meaningful manner.
Though the theoretical framework identified for this study focused on change as a
theoretical lens, change was not always exceedingly evident within the context of the
analysis. Instructors described the change that occurred in their teaching and learners
described the change that occurred in their learning when using the mobile devices. The
change they described did support Roger‘s (1995) characteristics of relative advantage,
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compatibility and complexity as well as the TAM (Davis, 1989) characteristics of
perceived usefulness and perceived ease of us as identified earlier. However, the
instructors and students did not always speak in terms of these characteristics as they
discussed their experiences using the mobile computing devices during the interviews.
Therefore, the change to teaching and student learning was identified during the analysis
phase.
Additionally, during the analysis phase, many of the sub-themes that emerged
from the data as it related to how teaching changed and how student learning changed
when using the devices overlapped with each other. It was often difficult for instructors
to speak of change that occurred in teaching and not have it impact student learning. This
was also evident with the students. Students often spoke about the changes to their
learning as it related to the instructor‘s teaching. This potential for overlap was identified
in the Methodology section. Specifically, these overlaps were obvious when discussing
communication, remote teaching, constantly connected instructor, and communication
and collaboration.
The following themes emerged from the data: (a) teaching with mobile computing
devices changed instructional planning, (b) learning with mobile computing devices
created opportunities for interaction, and (c) varied training and support for higher
education instructors and students. Quotations used within each theme indicate verbatim
remarks by the participants. Few grammatical and mechanical changes were made in
order to maintain the authenticity of the participants. Italics used within quotations
represent emphasis the participant placed on specific words. These three themes will be
discussed in detail below.
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Theme 1: Teaching with Mobile Computing Devices Changed Instructional Planning
Data from the three instructor interviews were analyzed together. From these data
the theme ―Teaching with Mobile Computing Devices Changed Instructional Planning‖
was evident. Under this theme, the instructors spoke of (a) impact of mobile computing
devices on instructional strategies, (b) potential technology issues with mobile devices,
and (c) constantly connected instructor. Each of these is discussed below.
Impact of Mobile Computing Devices on Instructional Strategies
Mobile computing devices impact instructional strategies in several ways as
identified from the instructor analysis. These strategies include (a) interaction with
instructional content, (b) instructional planning, and (c) cycle of experimentation and
willingness to experiment. The instructors‘ own words are used below to provide
evidence of these strategies.
Interaction with instructional content. Mobile computing devices allow
instructors to incorporate strategies that mobile learning research suggests are effective
for interaction. Cochrane and Bateman (2010) identified how mobile computing devices
created a sense of connectivity and interactivity with instructors and students. Instructor
participants shared a number of examples of how students were able to interact with
content by recording video, using text messages to communicate with classmates and the
instructor, taking photographs, as well as accessing course content.
For example, Dr. Fitch from Lakeshore University described ways he had
students interact with the instructional content in his course as it related to a lesson on
community:
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I sent them out across campus and had them use their phones to record
videos of different aspects of community….We‘ve been talking about
community in that class and they had come up with a list of things that
they thought this campus community was…Basically every 15 minutes, I
would send them another prompt and say ―OK, you said, this university
was inclusive. Film a 30 second video of something this community is
doing that is inclusive.‖ And then they would email that to the blog. So at
the end of class we had six different groups doing three different videos.
We had about 18 videos on the blog for our class and then they could
interact with the blog with their mobile devices…they can write on there.
If they didn‘t want to write I gave them the option of commenting by
submitting a voice memo and email that to the blog…it was really
successful, surprisingly successful.
When asked by the researcher how this instruction would have been completed without
the mobile devices, he responded:
I would have still sent them off across campus doing something…I
probably would have just given a sheet that gave them all of their
instructions. And I don‘t know what I would have done with the
cameras…I don‘t know, ummm, I can really say that this, this lesson was
truly made possible with the mobile devices by all of their capabilities.
With the cameras, with the voice memos and just the fact that they were
phones and you could text message. It just really made it work.
The instructor believed that the learning experience was made possible by the fact that
mobile computing devices were implemented.
When instructors encouraged students to interact and engage with the technology,
they also found effective ways to use the technology for discussion. In one particular
hybrid course at the University of Northbrook, students met online for the entire semester
except for three face-to-face class sessions. The students were encouraged to use their
mobile computing device for class. One student approached Dr. Cooley for permission to
set up a Twitter session for additional discussion in the face-to-face session. This
backchannel conversation (see e.g., Kwak, Lee, Park & Moon, 2010; Zhao & Rosson,
2009) is a discussion that typically occurs with the assistance of a social networking tool,
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such as Twitter. Backchannel discussion occurs simultaneously with a live presentation
and was employed in addition to the face-to-face discussion that occurred during the class
meeting. Dr. Cooley explains below about the interaction both discussions created:
We had a great experience last week in an on-campus meeting where one
of the students set up a separate Twitter account just for class. And then
she invited other people to tweet. This was while we were in class. And
while we were learning she was tweeting about the lecture. And then we
actually had one of the articles we read, uh, one of the authors posted a
tweet!...No matter how motivated I am, if there‘s a [motivated] student
then it really changes everything.
When instructors design instruction that incorporates student interaction with the content,
students become more engaged (ACU Mobile Learning Report, 2010; Nihalani &
Mayrath, 2010; Sharples et al., 2007). These examples demonstrate that Dr. Fitch‘s and
Dr. Cooley‘s students were able to interact with the content to discuss collaboratively
with their peers and create a deeper understanding of the presented material.
By encouraging students to interact with the course content using their mobile
devices, instructors felt like they could ―embrace what the literature tells us about active
learning‖ as well as ―embrace what research tells us about active learning.‖ This
encouraged the students to explore the content on their own and allowed them to think
about the material presented to them.
Not only did instructors utilize the mobile computing devices to have students
create content and upload it to a course site, they also used the devices to access course
documents. For example, Dr. Fitch emailed documents directly to students in class in
order for them to access them for discussion. The students at the University of
Northbrook accessed course videos and the course discussion board through their mobile
device.
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Additionally, the devices were used as an instant polling tool, which allowed
students to answer questions in complete anonymity. This honest discussion appealed to
the two instructors who used it, as they were ―excited by the interactivity and excited by
the participation of students who might otherwise have been reluctant to speak up.‖ By
designing instruction that enabled the students to have a safe way to share their thoughts,
more students participated in the discussion. This participation created a more meaningful
discussion as well as more interactivity with the course material.
Instructional planning. During the interviews, instructors spoke thoughtfully of
their efforts in implementing mobile computing devices in their curricula. Dr. Fitch
shared how the implementation of mobile devices changed how he approached writing
his course syllabus and designing his course in general:
Besides changing my teaching, I want to look for ways to use mobile
technology to make the learning more impactful and…efficient….The
easiest answer is it changes the words I use in the syllabus. I go to these
conferences and I hear them talking about the problems with cell phones
in class and how they are taking them up. I don‘t have that option because
if the university is going to provide mobile devices to the students I really
can‘t say ―OK, you have this mobile device that you paid for with your
tuition, now turn it off.‖ So in my syllabus I say, it‘s part of the required,
ummm, supplies for this course. It‘s just like your textbook. You need to
bring it because we are going to use it….So first and foremost, it changes
how I approach just the learning in the syllabus. Instead of saying, you
know, no cell phones are allowed, I say bring in your mobile devices, I
expect you to use them. I expect you to have them set up. I expect you to
have them with you.
Dr. Fitch continued to explain that he tried to identify ways the mobile devices could
impact assignments:
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What I do is I find myself going through my assignments…and looking
for ways in which mobile technology would improve. A lot of times I have
to catch myself saying I would like to use iPhones in every class. But then,
I have to tap the breaks and say, ―Am I just using it because it‘s fun and
it‘s cool or is it really serving an outcome?‖ And that‘s what I think this
year, it‘s drifting now towards, let‘s use it for a purpose.
Dr. Fitch‘s efforts to identify appropriate uses for the mobile computing devices
supported Swan et al. (2007) concept of rethinking curriculum and pedagogy when
implementing mobile computing devices in the curriculum. After two years of
implementing mobile devices in his curricula, Dr. Fitch felt that he was better able to
identify ways that the devices could support student learning outcomes. Consequently, he
focused his use of the devices on impacting student learning.
Rethinking curriculum and pedagogy also impacted the reasons why Dr. Cooley
chose to implement mobile computing devices in her new media communication course.
Her decision to implement mobile devices into her curriculum was facilitated by the
course content, mobile learning research trends, and the reality of her students bringing
mobile devices to class. Using new media tools, in her opinion, demonstrated what the
research suggested about mobile device implementation. She explained how these factors
supported her efforts in implementing the devices in her course:
We know from the studies that everything is moving to the mobile device.
I have several students from Asian countries – Japan in particular – who
are already accustomed to using the mobile device over their computer. So
it‘s just a matter of acknowledging that fact by using the mobile device in
the classroom. I think we may be just a little bit behind here where we are
still tied to our computers more so than our mobile device, but I think it‘s
only a matter of time before we also begin making that switch.
Dr. Cooley recognized that individuals are becoming accustomed to using their mobile
devices for a variety of tasks. She felt that instructors needed to acknowledge this by
implementing the devices into their course design.
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Dr. Hampton‘s distance education department encouraged faculty to test and
implement a variety of technologies. She described the distance education department as
a blended learning department. Though blended learning is usually defined as a blend of
face-to-face and online learning (Fong & Wang, 2007), Coastal College defined their
department as blending online learning with a variety of other technologies for a fully
online teaching and learning environment. Dr. Hampton‘s course planning was impacted
by departmental direction, current research trends, and her interest in mobile learning.
Cycle of experimentation and willingness to experiment. All three instructors were
excited about the potential mobile computing devices provided their curriculum and were
comfortable with the need to experiment to determine what would work in their course
and for their learners. They felt that the usefulness of the devices in learning would help
inform other instructors and encouraged them to explore different approaches for
implementing mobile devices.
For example, Dr. Cooley required her students take photographs with their mobile
computing devices. She encouraged them to use different types of angles or lighting and
post them to the course site to help them understand that by tilting the camera one way or
another they were able to get a different type of picture. She felt the hands-on approach
was more effective than simply reading about the concept in the text or looking at
pictures in the text and felt that the mobile devices assisted with this hands-on approach.
However, she recognized that this process may or may not be beneficial to the students
but was willing to experiment to determine effective strategies. This demonstrated her
willingness to experiment to determine what worked in her class and for her learners.
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Dr. Hampton frequently experimented with implementing technologies in her
instruction, as it not only supported her personal interest but the expectation of her
department. She believed that instructors could not effectively make recommendations to
students and colleagues about using mobile devices if they were not experimenting and
trying to use the devices in learning. In her words, she said, ―I think that the more we do,
the more outcomes we‘ll have, and the more we‘ll be able to talk about what works and
what does not work.‖ She also encouraged her students to explore the uses of mobile
devices and share with each other about what worked and what did not work.
Potential Technology Issues with Mobile Devices
The implementation of mobile computing devices can create a variety of
technology issues that instructors may not have considered prior to implementation.
Some of these issues are beyond the instructors‘ control. The following emerged from the
instructor interviews as they relate to technology issues: (a) every student does not have a
mobile computing device, (b) general technology issues, and (c) devices are distracting.
Every student does not have a mobile computing device. Instructor participants
were concerned about students not having or not bringing their devices with them to class
meetings. Even though Dr. Fitch‘s university had a mobile device initiative in place, he
still feared that students, especially the ones that were using iPod Touch units, would not
bring their devices to every class meeting. Devices were available for check out from the
teaching and learning center at Lakeshore University, and the instructors could check
three or four devices out for use in their courses. However, this still required up front
planning on the part of the instructor. Dr. Fitch chose not to check out devices. He opted
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instead to lend his device to students he trusted. However, he did state, ―As with anything
else you just have to have a Plan B.‖
At the University of Northbrook, which had no mobile device initiative in place,
students were expected to bring the devices they owned to class. However, the instructor
had no control over the types of devices that the students brought or if the students had a
device at all. Students with no mobile device would be unable to participate in certain
activities that used the devices. Therefore, the instructor was left to plan ahead for these
types of situations and determine alternate learning scenarios for these individuals.
Because Dr. Cooley‘s class was primarily an online class with three face-to-face
meetings, students who did not have mobile devices interacted with the course content
using their laptop computers.
Furthermore, even though Coastal College did not have a mobile device initiative,
Dr. Hampton required mobile computing devices as a prerequisite for the course. This
prerequisite was listed in the description of the course in the course catalog. One of the
students who registered for her course specifically purchased a mobile computing device
to use in the course.
General technology issues. A major concern for the instructors, as Dr. Fitch
stated, was the ―fear of the technology not working.‖ This not only included issues with
the network but any of the selected mobile device applications not working properly as
well. Dr. Fitch‘s university did have support infrastructure in place to assist instructors
with any university-supported application as well as any network issues. However, he
was still concerned about potential problems when he implemented technology into his
curriculum because some of the university-created applications were still relatively new
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when he first used them. Dr. Fitch planned to teach his class while away at a conference
and the university‘s information technology support staff were unsure of how the
university created applications would work when everyone was not accessing the same
Wi-Fi network. Consequently, Dr. Fitch had to meet with the technology staff several
times about using the applications with his class while he was away. While he expected
little things to go wrong, nothing did.
Conversely, the applications Dr. Cooley and Dr. Hampton required students to use
on their mobile devices were not university created. Therefore, the centralized support
team did not support the applications. Instructors provided their students detailed
instruction sheets on the applications to use during the class. Instructors at both schools
also informed their students to contact the university‘s technical support desk for
assistance with Internet and the course site issues.
Thus, students at the University of Northbrook and Coastal College relied on each
other, their instructors, or online help forums for assistance with mobile device
applications. For example, Dr. Hampton and her two students could not get the web
based conference tool Oovoo to work on either of the students‘ Android devices and
spent some time trouble shooting the issues together. In the end, they chose not to use the
tool at all.
Devices are distracting. The university instructors were concerned that mobile
devices could potentially be an inappropriate distraction in the classroom. Research
indicates that there continues to be some resistance to technology implementation
because of the potential for distraction it creates for students (Fang, 2009; Fried, 2008;
Kay & Lauricella, 2011.) However, Fang (2009) argues that this type of distraction
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should be used as an opportunity for change in the learning environment and the devices
can be used in a structured manner where student learning can be enhanced (Kay &
Lauricella, 2011).
According the to the instructor participants, the devices did not introduce a new
distraction to the course. The instructors believed that most students are already
distracted in the classroom and mobile devices were just a ―different kind of distraction‖
that could be used to benefit the students in their learning, as Dr. Fitch explained:
It can make class more engaging sometimes.…If someone says they are
worried about students playing with them in class, they‘re texting. Well, if
you make them use them in class they are not going to be texting with
them in class.
By using the devices in a structured manner as an appropriate resource to help students
interact and engage with course content, students would not have the time to focus on
anything other than the course tasks at hand. This concept is further discussed in the
student section.
Constantly Connected Instructor
Mobile devices created a trend of the constantly connected instructor. Mobile
devices provided constant connectivity to the Internet allowing instructors to use tools
found on the devices to engage students and communicate with them when they were not
face-to-face. Mobile learning literature indicated that the constant connectivity afforded
by the mobile devices engaged learners and facilitated a learner-centered environment
(Valk et al., 2010). The theme of constantly connected instructor illustrated the impact
mobile devices can have on instructional strategies, therefore allowing instructor‘s to
focus on the ideas of (a) remote teaching and (b) communication. These ideas will be
discussed below.
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Remote teaching. The constant connectivity provided by mobile computing
devices allowed for communication and interaction regardless of the instructor‘s location.
Dr. Fitch found using the devices during his face-to-face classes so successful that he
considered a concept he termed remote teaching to take further advantage of all that the
devices had to offer:
I am kinda playing around with what I am calling remote teaching. And
that‘s hopefully a project I am going to do a lot with next year. But I
decided I wanted to see if I could teach if I was at a conference using
nothing but mobile devices.
In fact, he practiced that concept while away at a conference. Instead of cancelling class
in his absence or having another instructor who was unfamiliar with the course‘s progress
to sit in, Dr. Fitch required his students to attend class. With the aid of his teaching
assistant, who set up a Skype videoconference, he spent five minutes at the beginning of
the class period explaining the assignment to his students. Using an application created
by his university, he divided the students into small work groups. Students were assigned
a role in their group and worked collaboratively to move around the university campus
collecting needed information for their assignment. The students used their mobile
devices to record video, upload to the course site, and communicate with the instructor
and each other. Dr. Fitch explained the experience in the following description:
My students said they loved that. They loved getting out of the classroom
but still being able to communicate with me. So it didn‘t feel like we
really didn‘t have class. It felt like we were still in class because we were
still in contact…It just felt like we were all in class at different areas of the
campus. And I thought that was one of the most telling statements of the
year....I couldn‘t have said it any better myself. That it feels like we are
still in class but we are all in class at different places in the university or
on campus.
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This concept of remote teaching can also be applied to the environment Dr. Cooley
created for her students at the University of Northbrook. Though her course was labeled
as an online course, the students did not just interact and access the course through the
university‘s course management system alone. The students, along with Dr. Cooley,
interacted in a variety of settings. Teaching and learning occurred in several ―spaces‖
outside the identified face-to-face location.
We started using Twitter, which was pretty easy to do. And then more
recently, we‘ve tweeted in the class while we are meeting face-to-face. So
even though it‘s an online course, I meet with the students three times
during the semester. And what I do when I meet with them is make it as
multimodal as possible. So some of the students are on FaceBook; some of
the students are tweeting. Everyone has his or her mobile device in front
of them.
Though Dr. Cooley did not use the term remote teaching, the concept of being able to
teach and communicate with her students regardless of location encouraged her to use a
variety of spaces to interact with her students. Because her course was primarily online,
she described the way in which she had her students engage with the content. Using
either their mobile device or their laptop computer, Dr. Cooley had her students read
from e-books and watch or listen to videos and podcasts. Individual, team, and group
assignments, where students collaborated and discussed with each other in Second Life or
Skype, were also assigned.
Dr. Hampton at Coastal College also described her concept of remote teaching
while describing her online course. Though her course was completely online, her
department encouraged instructors to integrate a variety of technologies into their online
learning. By doing so, Dr. Hampton participated in remote teaching. Outside of a
telephone conversation with both of her students at the beginning of the semester, all
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course interaction was done through the Internet using the mobile devices or the student‘s
laptop computer. Student progress was evaluated through the virtual history blogs they
created.
Communication. What the concept of remote teaching seemed to entail for all the
instructors was the ability to have students interact with course material via the mobile
device and communicate with each other regardless of location or mobile device tool.
Therefore, communication was an essential component of mobile learning. Dr. Fitch felt
because of the mobile computing devices, students were able to communicate more. He
believed that apart from his face-to-face time with his students, he did ―about 95%‖ of his
communication via a mobile computing device. He even allowed students to text message
him with questions; however, he did set guidelines for these texts, including appropriate
times to contact him. Overall, he felt it made him ―more accessible.‖
Dr. Cooley also described that most of the communication with her students was
done through email via her mobile device: ―and now that we‘ve started using the Twitter
account more, I think that I am leaning more towards that as an overall approach to
communicating with the class as a whole.‖ Dr. Hampton indicated that after the initial
telephone conversation with her students, all further communication occurred through
Skype and Oovoo, most often over the mobile device. These examples demonstrate that
the mobile devices provided a variety of ways to interact and communicate with students.
They also support the theme of the constantly connected instructor.
Summary
The implementation of mobile computing devices changed the instructors
teaching. It allowed instructors to focus on the characteristics of the devices – mobility
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and connectivity – as well the applications available for the devices to create instructional
strategies that focused on student interaction with the course material.
Theme 2: Learning with Mobile Computing Devices Created Opportunities for
Interaction
Not only is teaching impacted with the implementation of mobile computing
devices, the analysis of the student data established that mobile devices also impacted
student learning. The student focus group interviews were analyzed and two specific
themes emerged from the data set. These include: (a) advantages of mobile devices for
student learning and (b) frustrations with mobile computing devices. These are discussed
in further detail below.
Advantages of Mobile Devices for Student Learning
The student participants described many advantages in which the mobile devices
assisted in their learning. These advantages are organized into (a) accessing information
quickly, (b) communication and collaboration, (c) variety of ways to learn, and (d)
situated learning.
Accessing information quickly. One advantage mobile computing devices
afforded students in their learning was the ability to access information quickly. Because
of the convenience of constant connectivity — specifically the connectivity to the
Internet — students felt that the devices allowed them to retrieve course content quickly,
stating, ―You can go to any source you want to within seconds.‖ For example, the
students from Lakeshore University shared:
Lakeshore University Student 1:

I feel like if you have a mobile device
in front of you there is going to be no
excuse for you not to have information
because, if worse comes to worse you
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can look it up on your phone and you
will have something to contribute.
Lakeshore University Student 2:

Yeah.

Lakeshore University Student 3:

Very True.

Lakeshore University Student 1:

I mean you have the Internet right in
front of you [holds up iPhone] on your
phone. I mean you can go to any
source you want within seconds.

The student held up his iPhone as if to remind me that the mobile device was always
easily accessible and within reach. Therefore, capitalizing on the immediate access to
information that the mobile devices offered.
Furthermore, students at the University of Northbrook and Coastal College spoke
positively about accessing course content such a discussion boards, course readings, and
video clips they needed to watch for class on their mobile device. In addition to accessing
content, they used their devices to upload and post content to their course sites. All the
student participants viewed the ability to access information through the mobile device
positively.
Students also noted other positives, including the immediacy of having instructors
provide course documents to the students. By quickly emailing important course
documents to the students instead of passing the documents out during a face-to-face
class, students felt that this was a more ―quick and efficient‖ use of time and allowed
students to have the document ―right in front of us,‖ allowing for course discussion or
explanation to begin immediately.
Overall, the students found the mobile devices more convenient with statements
such as ―It‘s just more convenient, I think. Like I hardly ever take my laptop to class.‖
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This convenience spoke to the actual mobility of the device as opposed to using a larger
device like a laptop computer, as described by students at Lakeshore University:
Lakeshore University Student 1:

It‘s easier to just carry it around, like
you just have to stick it in your pocket
or stick it in your backpack.

Lakeshore University Student 2:

And you always have your phone with
you…

Lakeshore University Student 3:

Yeah, you don‘t forget it because I
mean, it kinda becomes this extra part
of our bodies, sort of…pretty much
you don‘t leave without it.

[All students laugh in agreement.]
The student‘s recognition of the ease of mobility and the ability to access information via
the mobile device firmly supported the definition of mobile learning operationalized for
this study. Mobile learning should allow for the access of information regardless of
location on a device that learners are used to ―carrying everywhere with them‖ and that
they ―regard as friendly and personal‖ (Keegan, 2005; Traxler, 2005, 2007, p.129, 2010).
The mobile devices allowed students to conveniently access course content.
Communication and collaboration. Another advantage that stemmed from the
constant connectivity available to students was the ability to communicate and
collaborate with fellow classmates and the instructor. As described previously, Dr. Fitch
at Lakeshore University tested a concept he called remote teaching. Dr. Fitch‘s students
felt that the constant communication made available through the mobile device was key
in the success of the instruction and allowed them to be ―fully productive.‖ Additionally,
the students from Lakeshore University felt that
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It was the whole new experience of having an out-of-class experience
while still having instruction, instruction from the professor and it still
being active communication…it was constant: Text message, email.
Learning occurred informally from small group collaboration while students were
gathering information around campus.
Students found themselves communicating more because of the mobile devices.
They interacted with each other through applications on the mobile device such as Skype
or Oovoo, both video conferencing tools, as well as engaged either through text
messaging, the social networking tool Twitter, or the course website. The Coastal College
students shared this explanation about communicating with the mobile device:
Coastal College Student 1:

I probably communicate more. Texting more
with people. Capturing ideas more. Putting it
to use quickly. I think, you know, I do see
its advantages. I use it all the time now. I
was never really a big cell phone user.

Researcher:

So you do find yourself using it more as a
computer than a telephone?

Coastal College Student 1:

I do, definitely. I am always on it.

Coastal College Student 2:

I have been leaving my laptop at home. Not
feeling that I‘ve had to have it with me.

The immediate access to each other impacted how the students interacted.
Additionally, the University of Northbrook students explained that the mobile
computing devices allowed for immediate, real time collaboration. Twitter, for example,
allowed for instant communication with classmates. Students described that posting
comments to Twitter was easier than logging back into a course discussion board.
Students described communication through Twitter instead of the course management
system‘s discussion board was one less thing the students had ―to remember to do.‖ One
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student shared her perspective on using Twitter to collaborate with classmates as opposed
to the course discussion board:
I mean with [our course management system], it‘s the thing you check into
just to do school work. Twitter – it‘s a social media tool that you are on all
the time anyway. And to have the education, the class, be intermingled
with the rest of our lives. It means it‘s ever present and when those ideas,
when they develop, they are there. And you are already with your
classmates. You don‘t have to go, ―Oh my God, I have to jump on
Blackboard and post this right away.‖ The thought is there and it‘s more
permeated into your regular life.
Twitter allowed students to share their thoughts immediately with their classmates. This
immediacy also created a faster exchange of ideas as opposed to the time-consuming
pace of a course discussion board.
Variety of ways to learn. Students interacted with content in a variety of ways
using the mobile device. This included recording video or voice memos to be uploaded to
the course site and then discussed by the entire class. The students at Coastal College also
used these tools as they created their virtual history sites.
Learners were able to communicate and collaborate about course content by using
the mobile computing devices to text message and email. Students also felt they had
opportunities for reinforcement of the course material when using their mobile devices.
For example, students were able to participate in polls using the devices as well as answer
questions anonymously and then discuss the responses at length during the class session.
At Lakeshore University, one student described the honesty that came from responding
anonymously:

107

In a lot of my classes we‘ve used the QuickPolls to answer questions and
stuff, and I found that sometimes that it helps people answer more
honestly…A lot of times it‘s like, whenever teachers handout a quiz you
never even go over it or anything. So I think that really helps reinforce…If
there was something I had a question about, it was like I could ask it right
then…That kinda goes along with what I was saying with the QuickPolls,
you answer more honestly, and you could go over it right then so like, you
know what is going on. It‘s more explanatory.
The anonymous discussion provided by the mobile devices allowed learners to engage in
the discussion at a deeper level. The focus remained on the content and not on the
concern of answering incorrectly. Furthermore, the immediate feedback received after
taking a quiz on the mobile device also reinforced focus on the content.
Students also looked up information for course discussion, as well as used the
devices to watch required videos to further enhance course discussion. Constant
interactivity also benefitted the students as they used Twitter to discuss course material.
At the University of Northbrook students participated in a backchannel Twitter
discussion that the class named a Tweet-A-Thon. One student was so excited about this
type of learning experience she described how she created her Twitter account in a faceto-face class:
I actually signed up for my Twitter account on my phone in class that
night. I didn‘t have a Twitter account until then but I decided I wanted to
participate in the Tweet-A-Thon experiment so I made a username and a
password right on my phone.
The use of Twitter also created connections between the students and the researchers the
students were reading about. The students found this exciting because it allowed them to
interact with scholars in a novel way. A student at the University of Northbrook
described the meaning for these connections:
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When I started taking this class though, I think I started understanding
how Twitter can function as, umm, a tool for learning. Following scholars
for instance, that we‘ve been reading in this class has been really neat to
actually have a personal connection with them almost because you see
what they are doing in their day-to-day. They‘re posting some of their
favorite articles, some of their favorite theorists. I think that [Dr. Cooley]
has been really excellent about teaching us how to use these new media in
a way that‘s very scholarly....And I‘ve really started viewing new media
completely differently because of that.
The students exchanged excited dialogue about receiving a Twitter response from a
respected theorist in their field. One student shared what this meant to her as a student:
[He responded to something that I posted] and that was really cool.
Because, you know, I really respect him and think that he, he has so much
to give, so much information. His perspective is so interesting and when
you make a personal connection, it just makes learning and it makes the
whole process of new media so much more exciting. It just, it brings it to a
whole other level....I really respect that theorist and it was just so exciting
to see that he was a part of our conversation. It was just, I don‘t know. It
was very cool.
For these students, mobile devices provided a variety of formal and informal ways to
learn. Interacting with the theorists over Twitter created a connection and a level of
excitement for the student that reading and discussing the articles alone did not.
Situated learning. The analysis of the student data also indicated that mobile
computing devices allowed for interaction with the content and each other in a highly
situated and personal way. Situated learning proposes that learning takes place in the
same context in which it is applied, typically in a real world setting (Lave & Wenger,
1990). Learning is a social process situated in a specific context and embedded within a
particular environment. Therefore, social interaction is a critical component of situated
learning (Driscoll, 2005; Lave & Wenger, 1990).
The example of the Tweet-A-Thon at the University of Northbrook is an effective
example of situated learning. The class participated in a Tweet-A-Thon using the social
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networking tool Twitter. The idea evolved from the instructor encouraging the students to
use a variety of new media to communicate. The individuals in the class participated in a
face-to-face session discussion, as well as through Twitter. The conversation was situated
in the discussion of academic research articles and even included comments from
researchers the students were studying, as described earlier. However, one student
participant was unable to attend the face-to-face class session due to a work obligation.
She followed the discussion through Twitter on her mobile device. Even though she was
not present for the face-to-face discussion, she described how following along and
participating on Twitter made the experience worthwhile:
I can tell you it was very helpful for me, because, ummm, I wasn‘t able to
be there. So, I was at a work function, and I was lucky enough to be able
to follow on Twitter while I was there. I think what I liked best about it
was that we, it kinda added this level of interactivity…throughout our
scheduled time and a lot of them were kind of interesting questions about
new media and education, and so I could kind of think about those and
respond to those. So I felt like I was totally connected, which is kind of,
when I first heard about the Tweet-A-Thon I thought I would be distracted
from the in-class discussion. I thought maybe I wouldn‘t have as a
fulfilling experience, but I actually found the opposite to be true. I really
feel like I was thinking the whole time about new media theory. And I was
thinking the whole time about communication. It really put everything that
we had been learning that semester in to practice. It was really, really cool.
By immersing herself in the discussion on academic research, the student was situated in
the learning experience.
Lakeshore University students also participated in a situated learning experience.
The students had previously discussed the concept of community in class. While their
instructor, Dr. Fitch, was away at a conference he divided the students into groups where
they worked collaboratively to collect examples from around campus based on their
definition of community. Students were sent prompts from the instructor via text message
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asking them to provide video examples of community on campus. By providing video
support of their definition of community, students demonstrated their understanding of
what was discussed in the classroom. The learning was situated in the environment being
examined.
The students at Coastal College offered yet another example of a situated learning
experience. The students described their ability to collect data and interact with content as
they immediately came across it in their daily lives. The students were creating a virtual
history blog and shared that the experience was meaningful because they were able to
post content immediately to the blog wherever they were during the day:
Coastal College Student 1:

I liked blogging….That was so easy and you
know if you saw something on the street
while you were walking you could upload it
right then. You know, it‘s just convenient.

Coastal College Student 2:

You collected information as you were
going about your life, snapping it [a picture]
or writing a post, tweeting somewhere,
sending yourself a note to remember this or
that…no matter where you are you.

Coastal College Student 1:

I just like the fact that if you saw something
while you were walking around on the
street…you could go to Blogger, post about
it, take a picture, take a video and send it to
[the instructor]…It‘s so much easier than
―Oh, I‘ve got to remember, when I get home
to email [the instructor] about something I
saw.‖

By immediately capturing information to be used for their history blogs, students were
able to make important connections with the material and their learning.
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Frustrations with Mobile Computing Devices
Though the students considered mobile computing devices helpful, frustrations
with the mobile devices were identified. These included a variety of issues such as (a)
antitechnology instructors in other classes, (b) device challenges, and (c) device as a
distraction.
Antitechnology instructors in other classes. Students appeared frustrated with
instructors who were unwilling to effectively incorporate technology in their courses and
felt that those instructors were not attempting to assist their students in interacting with
and participating in the course content.
Lakeshore University Student 1:

I have a professor who is anti
technology, so —

Lakeshore University Student 2:

Mine too!

Lakeshore University Student 1:

The technological advances that we
have today, well, in this case I think
the iPhone has extremely helped, with
speed, with communication and the
information, the speed of that
processing and when a teacher doesn‘t
take advantage of that, you are not
using the full potential available to you
to help your students.

However, even though the Lakeshore University students were frustrated by the
unwillingness they described in some instructors, they did offer a variety of potential
reasons as to why instructors may choose not to use the technology available to them.

Lakeshore University Student 4:

It‘s more of a challenge in the bigger
class [to use] them very interactively
because umm…just with that many
people the likeliness for there to be a
problem goes up…I feel like, maybe
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it‘s my professors. They aren‘t...very
good at initiating, or ummm, figuring
out how to use it appropriately or
effectively.
Lakeshore University Student 2:

I had a class last semester with 300
people in it, and we used our
technology a lot. So I really don‘t
think, I don‘t know, sometimes there
were problems, but I think it‘s still
beneficial.

Lakeshore University Student 1:

Or even [our religion class] when we
would take quick polls… it worked
there.

Lakeshore University Student 3:

So I think probably, a good portion of
it, unfortunately also has to do with the
professors.

Lakeshore University Student 2:

I don‘t think anyone dislikes the
technology, I mean…

Lakeshore University Student 1:

Yeah, I just feel like it‘s a generational
thing though.

Lakeshore University Student 3:

Yeah.

This perceptive dialogue indicated that students were trying to reasonably understand
why some instructors chose not implement devices that were readily available and
supported on campus in their teaching.
Furthermore, instructors at other institutions did not want students to have their
mobile devices out during class, as was described by these University of Northbrook
students:
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University of Northbrook Student 1:

My other instructors don‘t even
want to see them in class. I have a
film class, and I actually got
chewed out a couple of weeks ago
because I was looking something
up about the film we were
watching before it started, and my
professor was like ―I don‘t want to
see your phone. Put it away.‖ So
it‘s not, I don‘t know if there is a
widespread encouragement of
mobile device use. That‘s been my
experience.

University of Northbrook Student 2:

I agree with [Student 1] immensely
that most professors don‘t want to
see the, any device in their
classrooms. Ummm…but the
university is pushing for the
Blackboard [course management
system] application and other
[university] applications for mobile
devices. There are a lot of ads
around campus to use the apps for
your phone.

Universities provided inconsistent messages about the use of mobile computing devices.
On one hand, Lakeshore University provided students with devices and instructors with
implementation support. Yet, all instructors were not willingly taking advantage of those
opportunities. On the other hand, the University of Northbrook was working to provide
university-related applications for the mobile device but did not support their use in
learning. Therefore, instructors deemed the devices as inappropriate and asked students to
store them away when entering the classroom. This inconsistent message remains a
barrier.
Device challenges. Students identified a variety of reasons why they had some
frustrations with the devices. This included applications that did not work as well as had
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been anticipated to collect information for class. Small mobile device keyboards made
typing long responses difficult. For example, a student at the University of Northbrook
said, ―I found it a little frustrating with the little keypad on the iPhone, it took me a lot
longer to get everything out.‖
Additionally, even though some students described themselves as technologically
savvy, some technologies still proved challenging to the students. The University of
Northbrook students also shared a scenario about a simple technology that proved
challenging:
A lot of the people in the class are very tech savvy, I‘ve noticed. You
know, a lot of people have mobile devices, smart phones, laptops,
everything. Obviously, we are all wired in because we have to post online.
But everyone sitting around me was having a really hard time figuring out
how to do the poll online. Like both people on either side of me couldn‘t
understand that they needed to text this number [to respond to the poll]. So
it‘s kind of funny that you know, even though we are supposed to, we are
all into new media, we are still having difficulty using the technology
sometimes.
[She laughed.]
Additionally, students at Coastal College had difficulty using the video conferencing tool
Oovoo on their mobile devices. Dr. Hampton had planned on using the tool to
communicate with the students about the progress of their virtual history sites. However,
even working together to determine the problem was ineffective. In the end, the tool was
discarded.
For many of these issues, acceptable workarounds were found. For example,
laptop computers were used for longer responses to posts on discussion threads. Students
and instructors worked together to assist each other with any technology confusion.
Applications that did not work properly on the mobile device were simply discarded and
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another similar application was found. Students overcame these logistical issues with
support from their instructor and each other.
Device as a distraction. The concept of the device as a distraction appeared with
conflicted thoughts. The traditional college-aged students at Lakeshore University felt
that at times the device could be distracting. The allure of other social networking
applications that were not being used for class potentially threatened their concentration.
However, they also felt that it was very easy to respond to a text message that was
received and just as quickly return to the task at hand when using the devices for course
work, demonstrating that they were able to manage their time on appropriate tasks.
In contrast, the older students at the University of Northbrook discussed the
concept of device as a distraction and emphatically stated that the devices were not
distracting. This consensus was made after the students discussed the Tweet-A-Thon they
participated in during a face-to-face session. The possibility of distraction was there,
especially for the student who was administering the tweets for the class. She wondered
aloud if the administration of the questions and responding to the questions on Twitter
would potentially distract her from the face-to-face discussion.
I was administering the Tweet-A-Thon and so I had a lot invested in
it….And I wondered if I would be very distracted administering that many
tweets in class. So that‘s one reason why I scheduled so many…in
advance but I found that I was able to participate in the live class
discussion and tweet.
Her classmates also agreed that they did not feel distracted and one in particular shared:
So I felt like I was totally connected, which is kind of, when I first heard
about the Tweet-A-Thon, I thought I would be distracted from the in class
discussion. I thought maybe I wouldn‘t have a fulfilling experience but I
actually found the opposite to be true. I really feel like I was thinking the
whole time about new media theory. And I was thinking the whole time
about communication.
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Additionally, distraction did not appear to be an issue for the student, who for work
obligations, could not participate in the face-to face class session. She was so engrossed
in the Twitter discussion on her mobile device that she felt that the discussion was over
too quickly and wished it had gone on longer.
Summary
As with instructor teaching, the mobile computing devices changed the way
students learned. The advantage of constant connectivity allowed learners the ability to
interact, communicate and collaborate with each other and their instructor regardless of
location. Furthermore, the mobile device tools and applications increased the interaction
with the content.
Theme 3: Varied Training and Support for Higher Education Instructors and Students
Mobile device implementation requires training and support for the instructor and
the students (Ely, 1990; Fisher & Baird, 2006-2007; Kukulska-Hulme et al., 2009;
Nihalani & Mayrath, 2010; Shuler, 2009). The data analysis from the instructor
interviews suggested that institutions are inconsistent in the ways they offer instructor
training and support. This theme is different from the other two previous themes in that it
focuses on the actual training and support of the devices for instructors and students as
opposed to how the mobile computing devices changed teaching or student learning. The
training model for students at all three institutions fell of the instructor. Both instructors
and students spoke of the following: (a) student training from the instructor and (b)
instructor training from the institution. However, the instructor training is a mixed model
of support. These are discussed in further detail below.
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Student Training from the Instructor
Regardless of whether a university supports mobile device implementation or
university instructors are implementing and researching the use of the devices on their
own, training and support of student use of the devices falls to the instructor. At all three
institutions, the instructor trained the students on using the devices with detailed
processes and assignment sheets. When Lakeshore University students were asked if
student training on the mobile devices was made available, one student laughed and said
―No‖ while her classmate shook his head smiled and agreed that student training was not
provided. The students explained that mobile device training occurred at student
orientation. However, the sessions were optional and were not hands-on workshops since
they were offered before the students were provided the devices.
Though the students at the other institutions also commented on not having
institutional support for training, the support they received from their instructors, each
other, and their own individual online research for tools appeared sufficient. It is
important to note that the students at the University of Northbrook and Coastal College
attended institutions that did not support a mobile initiative and this could be the reason
they appeared less vocal about the lack of institutional student training. Since these
institutions were not supporting mobile devices, student expectations may have been
lower than that of the students at Lakeshore University. Lakeshore University students
were provided mobile devices with their tuition. Devices were required and the university
culture supported their use in learning. Therefore, student expectations of institutional
training could have been higher.
All student participants discussed how their individual instructors were helpful in
learning the devices because they explained how to use the applications for class. In some
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cases, applications were tried and discarded. The students also relied on each other for
support on how to use the devices. One Lakeshore University student stated that she ―had
friends who had iPhones and so it would be like ‗Oh, you can do this‘ and I was like ‗Oh,
really?‘ ‖ The potential from learning from each other was high at all the institutions.
Instructor Training from the Institution
Mobile learning researchers indicate (Altalib, 2002; Bruns, Cobcroft, Smith &
Towers, 2007; Palak & Walls, 2009 ) that appropriate instructor preparation can enhance
mobile learning opportunities; however, for this to occur instructors need support to
implement the devices into their curriculum (Fisher & Baird, 2006-2007; Grant, Tatom,
& Minchofer, 2010; Kukulska-Hulme, et al., 2009; Nihalani & Mayrath, 2010; Shuler,
2009). The data indicated that the instructor training support was a mixed model of
support, including formal and informal support for use of the devices.
Lakeshore University had a strong faculty support model. Primary source
documents, such as the teaching and learning center website and flyers emailed to
university instructors, provided evidence about the variety of training resources available
for instructors as it related to the use of mobile computing devices in their teaching.
Several of the university instructors, including Dr. Fitch, were asked to present during
training workshops for mobile devices. Additionally, Lakeshore University provided
technology and instructional design support to instructors through their teaching and
learning center. The training included topics such as blogs and new faculty training on
the iPhone device. Their seminars were based on the needs of the instructors at the
institution. Furthermore, instructors could receive support in the classroom when they
decided to implement certain university-supported tools. Dr. Fitch spoke about this
support:
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Whenever you are going to use something in class, if you are trying it for
the first time, [the support groups] will readily send one or two or three
technology people to your classroom to help make sure it runs well....So
whenever you are trying something new, or whenever you ask for it, they
are more than happy to send someone out there to do that, which is really
helpful here.…So it‘s not only here are these devices, but here are some
things we know will work. And if you want to try any of them, we will
help you however we can.
However, the University of Northbrook was not as organized in their support of their
instructors. Though support strategies were in place, as identified by the university‘s
teaching and learning center, as well as their technology support group, the missions of
these departments often did not align with the instructional design support needs of the
instructors implementing mobile devices (Geoghegan, 1994). This was evident as
described by Dr. Cooley who explained her university‘s teaching and learning center and
the technology support center:
The problem is that they‘re working separate from one another, and I
suppose they‘re trying new things as much as the rest of us. So there‘s not
much of a precedence set, although there have been recent attempts at
providing students with…accessing the library resources through their
mobile devices.
Dr. Cooley was participating in a university level ad hoc committee for online education,
and the committee was trying to develop guidelines for online support. However, as she
described the resources provided by the teaching and learning center and the technology
support she stated, ―Everything is very fragmented and segmented.‖ She admitted to
looking at what other institutions were doing as it related to mobile device
implementation. Since Dr. Cooley felt that her institution was unable to support the
trends in the use of mobile computing devices, she looked outside her home institution in
order to find teaching support and implementation ideas from other institutions that were
supporting mobile devices.
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Dr. Hampton also discussed the support she received from her department. She
explained that all the departments at her institution had instructional designers. Her
department, which focused on distance education, expected instructors to implement new
technologies and determine their effectiveness in teaching and learning. The departmental
instructional designer assisted instructors implementing new technologies in their
curriculum and helped them test the concept with their class.
Chapter Summary
Overall, the analysis of the data illustrates how instructors worked to incorporate
mobile computing devices into their teaching to impact their students‘ learning by
considering pedagogically sound approaches for the use of the tools. Instructors
thoughtfully considered the mobile learning research and experimented with best
practices in order to impact their student‘s learning. The devices, as with any form of
technology implementation, proved frustrating as it related to logistical issues beyond the
instructors control. However, overall student-learning strategies were enhanced with the
implementation of the mobile computing devices and ―exploited the real value of the
technology‖ as a way to ―encourage active, exploratory learning on the part of the
student‖ (Geoghegan, 1994, para. 10).
Students regarded the implementation of the devices, even with technology issues,
as way to interact with course content. Students also felt that the devices allowed them to
easily communicate and collaborate with fellow students, instructors, and other subject
matter experts. They saw these interactions as positive experiences, assisting them in
realizing that learning was not limited to a stand-alone classroom or a space locked
behind a course management system. The constant connectivity afforded by the mobile
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devices allowed students to engage and interact with content regardless of location as
they ―were going about life.‖
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CHAPTER 6
DISCUSSIONS AND IMPLICATIONS
This chapter situates the findings with the mobile learning literature and the
change mobile computing devices bring to a higher education teaching and learning
environment. Three themes emerged from the data analysis. These themes, which were
explained in detail in the previous chapter, included (a) teaching with mobile computing
devices changed instructional planning, (b) learning with mobile computing devices
created opportunities for interaction, and (c) varied training and support for higher
education instructors and students.
It is, however, important to position these results within the larger context of
research for understanding the changes mobile computing devices bring to higher
education. To specifically answer the research questions, all of the data were combined
and considered through the lens of change in higher education and with extant literature.
The literature on the implementation of mobile computing devices also assists in
explaining the change that occurs in a higher education learning environment when these
devices are implemented. The discussion is organized by the three research questions.
RQ1: What impacts a higher education instructor‘s decision to implement mobile
computing devices in teaching?
The research findings suggested several items impact an instructor‘s decision in
implementing mobile computing devices in their teaching. The themes were examined
and discussed during a peer debriefing session with my Advisory Chair. A review of the
categories from the second round of coding and the themes that emerged from the third
round of coding were used to answer the research questions for this study. From this
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further analysis and discussion the following were identified as reasons that impacted an
instructor‘s decision to implement mobile computing devices. These include (a) support
and (b) motivation. These will be discussed below.
Support
The instructor participants were comfortable in expanding the use of mobile
devices in their curricula. Though the instructors were almost solely responsible for
supporting device implementation, additional support was necessary to be successful.
This support came in a variety of forms and included technology infrastructure support,
instructional design support, and research.
Dr. Fitch at Lakeshore University relied heavily on the support provided by his
institution. The technology support areas worked to provide consistent wireless access
(i.e., Wi-Fi) for the campus to ensure that the mobile devices were able to access the
network. During the student focus group, students explained that any Wi-Fi outages were
addressed immediately. When a network issue occurred, the outages were brief and did
not interrupt student use. Furthermore, Lakeshore University created and supported
mobile device applications for instructors to use in their instruction. Not only did
Lakeshore University maintain the network infrastructure and create device applications,
members of the support staff were available for assistance when a new application was
introduced in the classroom.
Conversely, The University of Northbrook and Coastal College did not have the
same amount of support infrastructure in place. Though both schools had technology
support, the staff in those areas did not assist instructors in their courses. Additionally,
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neither school had a mobile device initiative. Therefore, the instructors supported any
mobile device application used in learning.
The instructor participants described a mixed model of instructional design
support. Lakeshore University provided a variety of training workshops for their
instructors. These workshops included training on the mobile devices and mobile device
applications. Dr. Fitch was even asked to present on mobile devices during one of these
training sessions.
Coastal College provided two instructional designers for each academic
department. Dr. Hampton relied heavily on her department‘s instructional designer. She
worked with the designer to test out ideas and determine the best technologies to
implement in her course. Still, Dr. Hampton explained that her department would benefit
from more instructional designers as the designers assigned to them were kept busy
assisting with a variety of technology implementations.
The University of Northbrook did have a teaching and learning center; however,
they did not provide support on mobile device implementation. Since the mission of the
teaching and learning center did not align with the goals Dr. Cooley outlined for her
class, she often found herself looking at the mobile learning research conducted at other
institutions for implementation ideas.
Technology implementation continues to be heavily emphasized in higher
education. Yet in 1992, Tobin and Dawson cautioned, ―curriculum cannot be considered
in isolation from the culture in which it is to be implemented‖ (p. 83). The institutions
presented in this study demonstrate the importance of considering the curriculum as it
relates to the technology implementation and the culture it is being implemented in.
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Whereas, some institutions are providing support, not all institutions provide the same
type or level of technology and curriculum support for instructors and their students.
Instructors need access to faculty development programs and instructional design
support, as well as other forms of just in time learning support (Fredericksen et al., 2000;
Grant, 2004; Polly, Grant, & Gikas, 2010; Schrum, Skeele, & Grant, 2002-2003).
Furthermore, change research indicates that higher education needs a climate that
encourages the improvement of teaching and learning and where pedagogy and
curriculum drives the technology (Hannan, 2005). It is not enough to simply provide
access to the resources. As Dr. Cooley‘s experience demonstrates, access to support
resources alone is not enough. Support strategies need to be aligned to the needs of the
instructors (Grant, 2004; Surry & Land, 2000) in order to effectively implement the
mobile devices in the curriculum.
Motivation
The instructors described their interaction with the mobile devices confidently and
were very comfortable in experimenting with them to expand their use in teaching. The
comfort of these individual instructors, regardless of the type of university support they
received, could be explained by the fact that they can be described as innovators.
Innovators are the first to adopt an innovation and are willing to take risks and are
comfortable with the trialability and experimental nature of implementing technology
(Rogers, 1995). Furthermore, the instructors looked at the innovation of mobile device
implementation as a process that begins with the idea that something can be done in a
better way (Surry & Land, 2000), which in this case means, interacting and constructing
new meaning from course content using mobile devices. Though trialability was not
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originally considered for the theoretical framework, it appears the instructors‘ willingness
to experiment with the devices supported their comfort in Rogers (1995) characteristic of
trialability.
Instructors were also intrinsically motivated to learn more about the mobile
devices. Intrinsic motivation is defined as participating in an activity for the sake of
enjoyment, learning and the accomplishment it provokes (Malone & Lepper, 1983;
Lepper, 1988). The instructors demonstrated this by their behavior and interest in
implementing mobile computing devices in their curricula. Again, though the Diffusion
of Innovations characteristic of observability (Rogers, 1995) was not originally included
in the theoretical framework because the use of the device was not going to be observed
during the study, the data provided descriptive instructor behavior as it related to their
desire to add to the body of literature for mobile learning. This observable behavior could
also be described as extrinsic motivation.
Extrinsic motivation involves participating in a behavior in order to receive an
external reward that provides a satisfaction that the activity itself may not provide
(Malone & Lepper, 1983; Lepper, 1988). The instructors were extrinsically motivated by
the support and expectation of the universities in mobile device implementation. Intrinsic
and extrinsic motivation aided the instructors in (a) experimentation and (b) expectations.
These will be discussed below.
Experimentation. The instructor participants were comfortable with the
experimentation cycle that occurred when implementing mobile computing devices in
teaching. Instructors tested a variety of available tools for the mobile devices and
determined how the tools impacted teaching and learning. Nevertheless, as with any
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technology implementation, every strategy and tool was not successful for course
content. Therefore, the experimentation cycle is important to determine the effectiveness
of the tool and impact on student learning. If the instructors were not comfortable with
the experimentation cycle they may not have been as successful in identifying the
capability of the devices in learning.
Instructors were willing to experiment, oftentimes beside their students, to
determine appropriate tools for learning. For example, Dr. Hampton and her students
experimented with the videoconferencing tool Oovoo on their mobile device for
communication. Together, they determined it was not an appropriate tool for their needs
because it did not work properly on the devices and discarded it as an option.
Specifically, Dr. Fitch‘s attempt at remote teaching was purely experimental. He
worked closely with the technology support staff in order to use university created
applications while he was away at a conference in another state. The potential for the
technologies and the planned instruction to fail were high; however, Dr. Fitch was willing
to take the risk to experiment with the technology. If he was successful both with the
technology and the impact on student learning, then the strategy could be replicated. The
students used their mobile devices to record video, upload to the course site, and
communicate with the instructor and each other. Dr. Fitch explained the experience in the
following description:
My students said they loved that. They loved getting out of the classroom
but still being able to communicate with me. So it didn‘t feel like we
really didn‘t have class. It felt like we were still in class because we were
still in contact…It just felt like we were all in class at different areas of the
campus. And I thought that was one of the most telling statements of the
year....I couldn‘t have said it any better myself.
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In particular, this comfort with experimentation supports Rogers‘ Diffusion of Innovation
(1995) attribute of relative advantage. Relative advantage is demonstrated by the
decreased instructor and student discomfort in using the devices, savings in time and
effort, and immediacy of reward. The advantage of the devices would not have been
recognized had it not been for the experimentation cycle.
Additionally, the findings suggested that some intrinsic motivation prompted the
instructors to willingly experiment with the mobile devices. These instructors could be
characterized as early adopters, individuals who were comfortable in adopting new
practices and had a positive ―attitude toward change‖ and had the ability to ―cope with
risk‖ (Rogers, 1995, p. 279). Though all three of the instructor participants described
themselves as very comfortable with technology, they were also motivated to add to the
mobile learning literature. As Dr. Hampton described, instructors needed to experiment.
In her words, she said, ―I think that the more we do, the more outcomes we‘ll have, and
the more we‘ll be able to talk about what works and what does not work.‖ As a result,
experimentation added to mobile learning research and the participants felt a
responsibility to add to this body of research.
Expectations. Institutional and departmental expectations can often be regarded as
negative pressures to faculty members (Caffarella & Zinn, 1999). Lakeshore University‘s
Dr. Fitch and Coastal College‘s Dr. Hampton regarded the expectation from their
institutions as a positive external motivation (c.f., Grant, 2004). They felt that they had
the needed support from their institutions to experiment and implement mobile
computing devices in their curricula.
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Specifically, Dr. Hampton‘s department expected instructors to test appropriate
technologies to implement in their online courses. She planned on using her independent
study course as a pilot to a future permanent class using mobile devices. She felt her
departmental expectations allowed for this to occur and took the responsibility seriously.
Lakeshore University‘s mobile device implementation provided a campus culture
that supported the use of the devices. Dr. Fitch took full advantage of the technology and
curriculum support his university offered their instructors. However, institutional
expectations alone do not always imply willingness for instructors to implement the
devices. In Chapter 4, Dr. Fitch and his students shared their frustration about instructors
who were unwilling to implement the mobile devices that were readily available and
supported on campus. Particularly, one student voiced frustration with instructors who
were unwilling to implement the devices, as he felt that not doing so impacted his
potential to learn:
I think it‘s a waste, the technological advances that we have today, well, in
this case I think the iPhone has extremely helped us, with speed, with
communication and information, the speed of that processing and when a
teacher doesn‘t take advantage of that, you are not using the full potential
available to you to help your students [learn].
As previously indicated, change in higher education is slow (Collis, 2003).
Though a substantial body of literature states that technology, and specifically mobile
technologies are a common component in the lives of many, the integration of these
devices in learning continues to be slow and gradual (Kukulska-Hulme & Shield, 2007).
Change comes in many forms and reaction to it varies greatly by individuals—even with
a large amount of institutional support and expectation as demonstrated by Lakeshore
University. The assumption that innovation and change is always positive is not always
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the case (Hannan, 2005), as some instructors, regardless of the amount of support, still do
not implement new techniques.
Moreover, the disparity of institutional expectations also needs to be addressed.
Dr. Cooley‘s experience at The University of Northbrook demonstrates that a lack of
institutional expectation makes implementation of mobile devices even more challenging.
Though she was motivated to implement mobile devices in her courses, she was faced
with an inconsistent university support model. The University of Northbrook did have a
structure of support in place; however, Dr. Cooley described that the support teams were
―working separate from one another‖ and they were not able to assist her with mobile
implementation. Without university expectation to guide the implementation, Dr. Cooley
often found herself looking at the mobile learning research conducted at other institutions
for ideas. This lack of institutional expectation may have also added to the environment
Dr. Cooley experienced in her department.
Though Dr. Cooley appeared somewhat guarded when discussing the lack of
support she received, she shared these unsupportive comments from her departmental
colleagues while discussing her office hours for the semester:
There are people who say, ―Oh, you do that? You let them use the mobile
phone? Oh, you must just have parties, and you must have just a fun time,
and gosh, that really sounds easy.‖ But teaching online and using new
devices is very time consuming and it takes a lot of effort.
Nonetheless, this did not hinder her motivation in implementing mobile computing
devices in her course. Dr. Cooley set her own expectations for mobile device
implementation. She recognized the impact the mobile devices would have on her course
content and the potential change it would bring to the learning environment for her
students. Ultimately, the success of any technology implementation depends not only on
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institutional support and expectations, but also the attitudes of the instructors involved
(Teo, 2010).
RQ2: How does a higher education instructor‘s teaching change when mobile computing
devices are integrated into a higher education learning environment?
Study findings suggested that an instructor‘s teaching changes when
implementing mobile computing devices in the learning environment. During a peer
debriefing session with my Advisory Chair connections were made between the
identified themes and how the themes were used to assist in answering the research
questions. Using the mobile devices in teaching allowed for an environment that was (a)
connected and collaborative and (b) focused on content to engage learners. These will be
discussed below.
Connected and Collaborative
Mobile devices provide constant connection to the Internet. Therefore,
connectivity is a key characteristic of mobile computing devices. This connectivity was
used to the advantage of instructors by using the constant connectivity to create
collaborative learning opportunities in order to change their teaching. Though being
connected does not always guarantee collaboration, these two features will be discussed
together here because of the implications of change demonstrated in teaching.
Constant connectivity allowed Dr. Fitch at Lakeshore University to implement his
idea of remote teaching. Students communicated with the instructor, uploaded video to
the course site, and commented on other student videos. This collaborative activity could
not have been completed without the connectivity afforded by the devices, as the
instructional activity would not have been worthwhile for him or his students. This

132

supports what mobile learning research says about connectivity in that it allows learners
to access content and communicate with classmates and instructors, no matter where they
are (Cavus et al., 2008; Koszalka & Ntloedibe-Kuswani, 2010; Liaw et al., 2010; Seppala
& Alamaki, 2003; Sharples et al., 2005; Shuler, 2009). Constant connectivity allowed
students and the instructor to interact and access content regardless of location. Engaging
learners with constant connectivity provided continuous feedback and formative
guidance, which was needed in facilitating a learner-centered environment (Valk, et al.,
2010).
During the data analysis phase, it was often difficult to separate the changes the
devices brought to teaching and not discuss the effect it had on student learning.
Therefore, it is also important to discuss the student‘s perception of being connected and
the impact it had on their learning. Students at The University of Northbrook and Coastal
College spoke about the relevance of being constantly connected via a mobile computing
device. Students shared that the idea of being able to ―collect information as you were
going about your life‖ impacted how they were able to use their time to interact and
engage with the content while they were outside the formal learning environment.
Furthermore, students were able to discuss and collaborate with each other at times most
appropriate for them. These collaborative opportunities allowed the learners to critically
discuss academic research with scholars. The University of Northbrook students used the
social networking tool Twitter to meaningfully engage in discussion with classmates and
theorists in their field. The connection Twitter offered students allowed them to stay
connected once the formal class was over. As one student explained,
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To have the education, the class, be intermingled with the rest of our lives.
It means it‘s ever present and when those ideas, when they develop, they
are there and you already with your classmates.
This connection to content was made possible because of the changes the instructors
made in their teaching. The implications here are significant. If instructors had not
created content based on the mobility of the devices, as opposed to simply using the
devices to disseminate course content, the students may not have recognized the
importance connectivity had on their ability to interact and engage with course materials.
Furthermore, students were able to discuss and collaborate with each other at times most
appropriate for them.
Focused on Content to Engage Learners
The instructor participants employed a variety of teaching strategies to engage
learners in using the mobile devices. However, implementation was purposeful and
methodical as the instructors focused on their content as a guide for implementation.
Instead of simply using the devices to disseminate course information, teaching strategies
were designed to employ the strengths of the mobile devices as deemed appropriate by
the content. In fact, the implementation of the device often changed the perspective of the
instructor by influencing what they expected of their students.
For example, when honest discussion about course content was desired, Dr. Fitch
and Dr. Cooley used polling tools for anonymous discussion. This cognitive approach
supported components of Gagne‘s Nine Events of Instruction (Gagné et al., 1992). By
using the devices to first gain the learners‘ attention, students were asked to consider their
viewpoint of a certain topic. Students were then presented with content. The instructor
elicited anonymous responses from the students using questions based on the content.

134

The open and honest discussion provided appropriate feedback to the learners and
potentially enhanced their understanding and retention of the material.
Additionally, Dr. Fitch used mobile devices to support the construction of new
knowledge for his students. After constructing definitions of community on campus, Dr.
Fitch required his students to validate their definitions by using the mobile devices to
record and upload examples of community. By creating this constructivist learning
experience, his students were able to demonstrate and evaluate their definitions of
community by justifying their choices as they thought critically about the content.
Furthermore, Dr. Cooley‘s and Dr. Hampton‘s courses created opportunities for
situated learning. The University of Northbrook‘s Tweet-A-Thon allowed students to
situate their learning around academic research in the field of communication. Coastal
College students were situated in their learning as they moved about their city collecting
resources for their virtual history sites.
These examples demonstrate how teaching strategies by the instructor participants
focused specifically on course content to engage learners. Overall, it was evident from
the instructors that the implementation of mobile computing devices changed the
instructional planning of a course. Currently, there is limited research available on how
instructional planning occurs when mobile devices are implemented into teaching and
learning. The literature suggests that instruction for mobile devices be handled much the
same way as developing for distance education (Zheng & Smaldino, 2009). However, the
implications here demonstrate that the content along with the constantly connected and
collaborative nature of the mobile device should guide the implementation to enhance
student learning. Therefore, instructors need additional guidance in designing with
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mobile devices as the characteristics of mobile learning, such as, the level of constant
connectivity, affords a more constructivist type of learning experience than that of online
learning.
RQ3: How do student strategies for learning change when mobile computing devices are
integrated into a higher education learning environment?
The findings suggested that a student‘s learning changed when implementing
mobile computing devices in the learning environment. During the peer debriefing
session, the connections from the themes and the research questions identified the change
that was evident in student strategies for learning. These changes included (a) applying
what they learned and (b) identity and ownership of device and learning. These are
discussed below.
Applying What They Learned
Mobile devices changed the way students were able to apply what they learned
from the content. Previously, the impact of being constantly connected to the Internet was
described as it related to the change in instructor‘s teaching. Again, due to the inherent
intimate nature of teaching and learning, it was sometimes difficult to separate changes in
an instructor‘s teaching from changes to student learning. Several examples were
provided as to how learners were able to apply what they learned in their course using
mobile computing devices. For example, participating in hands-on learning activities,
such as the remote teaching experience, the Tweet-A-Thon, the creation of a virtual
history site, anonymous polling, and the overall collaboration via the mobile device,
allowed students to apply what they learned during the class.
The student participants were explicit in comparisons to previous learning
experiences and other courses. The Lakeshore University students felt their learning
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experience in Dr. Fitch‘s course was vastly different from experiences in high school.
They found the participatory nature of their university course more beneficial because
they felt the mobile devices helped them engage with the content. Dr. Hampton‘s
students were disappointed that they would not be able to use the mobile device for other
learning opportunities because they were graduating. They saw the benefit of using the
mobile device as they felt it was ―helpful‖ to their learning. One student expressed that
she applied what she learned in class as she ―collected information…going about life.‖
Furthermore, one of Dr. Cooley‘s students was able to apply the use of mobile
devices in her learning to an article she was reading for class. The article was about
young children in India learning English using a mobile device:
We read an article a few weeks back about kids in India. They were given
mobile devices to learn English….I read the article on my iPhone….I felt
like, you‘re learning about learning on a mobile device ON a mobile
device. That‘s very mad. It was very like, it was very, it brought home to
me the importance of learning on a mobile device and that it can happen
for all of us. And it is happening for all of us. It‘s like a reality now. It‘s
exciting. It was like putting it in to practice.
The student‘s excitement about the potential mobile devices offer student learning
implies that they do have the promise to impact learning. Mobile devices allow learners
the opportunity to interact with content as well as demonstrate, practice and apply what
they learned.
Identity and Ownership of Device and Learning
While not a preponderance of data to generate a theme, a number of students and
instructors discussed the concept of device as identity. The most profound implication
that appears from the findings and the participants‘ experience may be centered in this
concept. A 2010 survey conducted of 200 iPhone Stanford University students
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characterized the students ―as digitally obsessed, even addicted‖ and further explained
that most slept next to their mobile devices (Keller, 2011, para. 1). Out of context, this
sounds like a humorous description of what mobile devices have become to most users.
However, in relation to the experiences of the research participants, the mobile device has
become the identity of the student. The constant connectivity made possible by the
mobile devices allowed students to access course information. It also allowed students
the ability to interact with the content, potentially breaking down the barrier ―that as for
so long separated ‗learning‘ from ‗life‘ (Educause Mobile Computing 5-Day Sprint, Day
2, 2010).
The concept of device as identity first appeared in an instructor interview as Dr.
Cooley explained her choices in planning her implementation of the mobile devices for
her students:
They are very comfortable with the mobile device. But also that device
has become part of their identity, right. They hold on to that device, well
some of them sleep with it!
[She laughs.]
It‘s something they‘re attached to in more than one way. It‘s more than a
communication device; it‘s a form of identity.
Later in the interview Dr. Cooley shared that mobile computing devices can assist in
―converging who we are personally and professionally.‖ This implication prompted a
closer look at the data.
Additional support for this concept was found in the student findings, as
students even recognized their need to be constantly near their device:
Lakeshore University Student 2:

And you always have your phone with
you…
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Lakeshore University Student 3:

Yeah, you don‘t forget it, because I
mean, it kinda becomes this extra part
of our bodies sort of…pretty much you
don‘t leave without it.

[All students laugh in agreement.]
The implication for the concept of device as identity supported the attributes of Rogers‘
Diffusion of Innovation (1989) and the characteristics of the Technology Acceptance
Model (TAM, Davis & Venkatesh, 1996). The need for the students to be near their
devices could be considered an instructor advantage as they were able to capitalize on the
relative advantage, compatibility and perceived usefulness that mobile computing devices
brought. As a result, implementing a technology that students identified with resulted in
a positive learning experience.
Misconceptions of Pervasiveness
Existing literature on mobile learning, educational trade magazines, and
organizations, such as Educause, Campus Technology, and Sloan C, that promote the
appropriate use of information technology in higher education, indicate the pervasiveness
of mobile computing devices in teaching and learning. Early mobile learning research
agreed that mobile computing devices would continue to grow as part of the higher
education landscape (Kim et al., 2006; Looi et al., 2010). Since that time studies have
been conducted on mobile learning in higher education (Cavus & Ibrahim, 2008, 2009;
Cochrane & Bateman, 2010; Richardson & Lenarcic, 2008; Vavoula et al., 2009). Even
the definition of mobile learning operationalized for this study was based on definitions
from research from over five years ago (Keegan, 2005; Traxler, 2007).
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The March/April 2011 Educause Review was dedicated entirely to mobile
learning and offered support on the implementation of mobile learning in higher
education. During the spring of 2011, Educause also offered a five-day virtual mobile
learning conference (Mobile Computing 5-Day Sprint, 2011) for higher education
instructors, administrators, and technology and curriculum design support staff.
Furthermore, The Horizon Report, published by the New Media Consortium, placed
mobile computing on ―the near term horizon‖ in 2010 (The Horizon Report, 2011, p. 12)
and in the 2011 report indicated that the time for adoption was one year or less. A large
amount of emphasis has been placed on mobile device implementation in higher
education over the last five years.
Paradoxically, the perception of implementation and the reality of implementation
were inconsistent in the data collected for this research. This misperception of use and
implementation directly impacted the number of participants included in this study.
Typically, non-participant information is not included in a research study. Nonetheless,
the implications of the non-participating instructors are very relevant as it depicts a
clearer picture of the level of mobile computing device implementation in higher
education.
Many of the instructors contacted as possible participants were interested in the
research focus. However, they did not fit the selection criteria for a variety of reasons.
For example, one institution had implemented iPod Touch devices for one semester in
2009. The two instructors contacted had not continued the implementation after the initial
semester. One of the instructors did, however, willingly provide me with a PowerPoint
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presentation used in multiple presentations summarizing the project and the findings of
the semester implementation.
Two individuals, who learned about the research study through a listserv notice,
initially volunteered to participate without fully understanding the criteria of the study.
They worked in K-12 school districts where they collaborated with classroom teachers on
the implementation of mobile computing devices in their classrooms. Two university
instructors, who also did not fit the selection criteria, assisted K-12 school districts with
the implementation of mobile devices. Specifically, these instructors focused on assisting
elementary teachers integrating Apple iPads into their classrooms. Though these
instructors were assisting with implementation in the K-12 school districts, they were not
currently using mobile devices in their own teaching in the higher education
environment.
Three instructors, who taught primarily online at one particular institution,
required students to access course content through laptops. They had not implemented
mobile devices into their curricula. They also did not design their curriculum with the
goal of students accessing content with a mobile device. Therefore, they were unaware if
their students accessed content with a mobile device, and they did not collect information
from their students about their use of a mobile device in the online course.
Additionally, a director of a teaching and learning center at one institution
reported that mobile learning implementation was in the beginning stages at his
institution. He offered to provide contact information from individuals who were
implementing mobile devices at the Society for Information Technology & Teacher
Education (SITE) Conference he planned on attending.

141

All instructors who were contacted were supportive of the research topic and
particularly eager to learn more about mobile learning implementation themselves.
Instructors were interested in learning more about mobile learning but few had
implemented the devices in teaching and learning. Several of these instructors willingly
posted my request for participation on professional listservs or forwarded my emails to
other colleagues at their institution. Their willingness to assist generated a larger pool of
instructors and institutions than originally planned. Nonetheless, even with the greater
number of potential participants, the number of actual participants remained small.
Finally, one potential candidate worth noting was an instructor who volunteered
to participate knowing the selection criteria. The selection criteria were reviewed again
during email communication to determine a meeting time. This email also included the
instructor consent form explaining the focus of the study. Once more the selection criteria
were reviewed at the start of the interview. At no time did the instructor state that she did
not fulfill the criteria. Only when the interview began and I asked the instructor the first
interview question: ―Tell me about the course you are using the mobile computing
devices in‖ did she state that she was not implementing mobile computing devices in her
curriculum. She did, however, explain the importance of implementing mobile devices in
teaching and learning and the need for more research. The interview ended soon after as
the participant did not fit the study criteria. However, it was worthwhile to note the length
this particular instructor went in attempting to participate in a study about mobile
learning when she herself had not implemented the devices.
Due to the lack of participants who fit the research selection criteria, it became
evident that a misperception about the pervasiveness of mobile learning in higher
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education. Though researchers and higher education technology organizations have
focused on the relevance of mobile learning in higher education, in reality, few
institutions have fully implemented mobile learning. The three instructors who did
participate in this study could be defined as early adopters (Rogers, 1995), individuals
who were ―more likely to search for innovations‖ (p. 429) to engage their students in the
learning process. Furthermore, the explanation of the non-participating instructors
illustrated a growing interest of mobile learning in higher education; however, the ―hype
has outpaced the reality‖ (Keller, 2011, para. 4) and the institutions offered very little to
explore.
Implications
As with all qualitative research, the extent to which the results can be applied in
other contexts is situated with the reader. The findings of this study can be useful to
higher education instructors, higher education administrators, higher education
curriculum designers, and higher education technical support staff. These research
findings have many implications and are defined by (a) implications for practice and (b)
implications for further research.
Implications for Practice
Higher education practitioners will benefit from the findings of this research
because most of the current literature on mobile computing devices focuses on using the
device to disseminate information or focuses on accessing university resources. This
research, however, provides examples of using mobile computing devices to create and
interact with course content. For example, Dr. Fitch‘s remote teaching experiment
allowed students to demonstrate their understanding of course content discussed in the
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face-to-face class by using mobile devices. The Tweet-A-Thon experience at the
University of Northbrook also allowed students to interact with course content and
subject matter experts in their field to enhance learning.
Additionally, current literature does not fully address the change that occurs to the
instructors‘ teaching and the students‘ learning when using mobile devices. The literature
typically focused on using the device to disseminate course content (Caverly et al., 2009;
Cavus & Ibrahim, 2008, 2009; Kukulska-Hulme & Shield, 2008; McConatha et al., 2008;
Richarson & Lenarcic, 2008; Shih & Mills, 2007). The findings identified in this research
can assist instructors in a variety of ways. These include understanding what impacts
instructors to implement a technology that is time consuming and still experimental in
nature. The change to instructor teaching and student learning described by the
participants provides support for other instructors to implement the devices in their
curriculum.
Higher education administrators must recognize that students will continue to
bring mobile computing devices to campus. Following on the concept of device as
identity, mobile devices have the potential to merge the student‘s personal, professional
and educational lives; therefore, incorporating the devices into learning seems to offer
great learning opportunity.
However, instructors need support to effectively implement these tools in the
classroom (Fisher & Baird, 2006-2007). Therefore, higher education administrators need
to offer instructors‘ instructional design support in order to bridge the gap between the
students‘ personal communication device with the collaborative learning tool it can
potentially become.
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Mobile learning literature (e.g., Cobcroft et al., 2006; ECAR, 2010; Eisele-Dyrli,
2011; Mobile Media Research, 2010) indicates that the difference between
implementation of mobile computing devices and other university-supported technologies
is that mobile devices are student driven. The students bring devices they have selected to
campus, and they will continue to demand support and infrastructure for those devices.
Therefore, higher education administrators need to closely examine their mobile device
implementation strategy. For example, some institutions have provided mobile devices to
their students (e.g., Duke University, Abilene Christian University, Stanford School of
Medicine, Seton Hill University). However, students at Stanford stopped using their
mobile devices in their courses a few weeks into the semester (Keller, 2011) as students
did not see the benefit of using them. Therefore, the question remains, if mobile devices
are indeed student driven, should universities be investing support in a university selected
and supported device? Furthermore, students may drive technology integration, however,
it is the instructor who must determine the effective ways to implement the devices in
learning. It is not enough to simply provide access to the device. Connections between
the curriculum and the device need to be made for the students to successfully interact
with the course content (Geoghegan, 1994). Higher education administrators need to
further examine the potential of supporting a variety of mobile devices if students are
encouraged to use their own.
Another implication for practice is the necessary support for developing
instructional materials. In order to successfully implement the mobile devices into the
curriculum, institutional support in the form of technology and curriculum design is
imperative for success. Though Dr. Cooley demonstrated success without institutional
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support, this is neither ideal for the instructor nor the learners. Faculty development
programs, faculty development centers at the university level, and other forms of just-intime learning supports are effective methods for instructors to interact with instructional
technologies in order to implement these tools into teaching and learning (Fredericksen et
al., 2000; Grant, 2004; Schrum et al., 2002-2003). Therefore, what change research has
shown is that higher education needs a climate that encourages the improvement of
teaching and learning and where pedagogy and curriculum drives the technology
(Hannan, 2005). Though access to the devices are student driven, instructors need to use
pedagogy and curriculum to integrate the technology into learning. Therefore, technology
support and the curriculum design support areas also need to align with the needs and
goals of instructors and their students. Additionally, administrators must also recognize
that research on mobile learning must guide a university‘s support model. Instructors also
need access to this available research for best practices for implementation. The findings
in this research demonstrate instructors would benefit from more instructional design
support.
Furthermore, student support also needs to be considered. The student and
instructor participants consistently described how student support was left to the
instructors. Though the literature recognizes that students are bringing the mobile devices
to campus (Cobcroft et al., 2006; Mobile Media Research, 2010), as well that instructors
need support in implementing the devices in their curriculum (Ely, 1990; Fisher & Baird,
2006-2007; Fredericksen et al., 2000; Grant, 2004; Hartman et al., 2000; Surry & Land,
2000), student support is often overlooked. Institutions support the technology
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infrastructure by making sure the network is functioning and the technologies are
available; however, there was little formal strategy for student support.
Student participants described a support model that included relying on their
classmates, their instructor or their personal research on technology forums for
technology support. This support strategy was also reiterated in The Chronicle of Higher
Education. Keller (2011) wrote, ―It will be up to the student, not college officials, to
decide how to learn‖ the devices (para. 16). Therefore, a small set of resources where
students can share what they know about their devices seems appropriate to assist the
students in using the devices. Creating a repository for these student-researched ideas not
only assist the learners but the instructors as well. Furthermore, the institution does not
have to have additional support staff to maintain such a repository.
Implications for Further Research
This research study provides a number of implications for further mobile learning
research. Over forty potential participants at twenty-one different institutions, as
described in the ―Description of the Participants‖ section, were contacted to participate in
this study. A diverse population of participants was desired. For a variety of reasons,
including instructors who were working on K-12 implementation, instructors who had
used mobile devices for only one semester in the past, and instructors who had not yet
implemented devices, only three schools were included as participants. Future research
should potentially focus on a broader definition of mobile learning. Perhaps limiting the
scope for this study to only mobile devices that were defined as small enough to ―carry in
a pocket or handbag‖ (see e.g., Keegan, 2005, p. 33) did limit the potential participants.
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Therefore, the findings in this study should not be generalized beyond the participants
identified here.
Surprisingly, during the literature review, little research was found supporting the
use of mobile devices to create new knowledge. The body of literature focused primarily
on using the mobile device as a personal response system (e.g., Heath et al., 2005) or
providing student prompts through text messaging to review course content (e.g., Cavus
& Ibrahim, 2009; Kukulska-Hulme & Shield, 2008; Richardson & Lenarcic, 2008; Shih
& Mills, 2007). Though these tools have their place in learning, more research needs to
focus on using the device to record video or audio, interact and collaborate with
classmates and subject matter experts. The limited amount of research that did focus on
constructing new knowledge came from the situated learning experiences offered to the
Massachusetts Institute of Technology students (Kukulska-Hulme, 2009). However,
those experiences required a tremendous amount of technology support to create.
Though a limited amount of research has been conducted using mobile devices to
create a constructive learning environment, research has been conducted on creating
constructivist learning environments for distance education. Technology has been found
to enhance constructivist environments because the technology aids in creating
collaborative learning situations as well as providing tools to stimulate learning.
(Scardamalia et al., 1989; Tam, 2000.) Furthermore, distance education research has
emphasized using a constructivist learning approach in order to foster personal meaning
of the course content, as well as discussion and collaboration among peers (Jonassen et
al., 1995). The success of this type of approach in distance education can potentially
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affect mobile learning. Future research should explore how mobile computing devices
and the tools available for the devices can be used in a constructivist learning experience.
Existing literature (e.g., Bradley et al., 2009; Knoernschild, 2010; Nihalani &
Mayrath, 2010) also focused on the limitations of building mobile device applications for
a variety of platforms. Caution is often instilled in instructors when selecting tools to
create videos. Not to underestimate the importance of this information, however, none of
the participants in this study voiced concerns about these issues. Only Lakeshore
University created applications. These applications were used for polling and creating
small student work groups. All the institutions used tools or applications made available
and accessible via download from an online store for their particular device. Therefore,
more research needs to focus on using available mobile tools for learning and less on
instructor or university created applications for use in learning.
Future research should also focus on instructor motivation and what motivates an
instructor to implement mobile computing devices in her teaching. Consideration needs
to be given to incentives and type of institutional support provided for implementation.
Rogers identified the use of incentives as a strategy to influence change in the Diffusion
of Innovation Model (1995). Incentives can be monetary or non-monetary and can be
used to influence an adoption (Ellsworth, 2000). When instructor participants were asked
about incentives to implement mobile devices in their teaching, all three discussed the
non-monetary incentive of institutional or departmental support. Grant (2004) identified
institutional expectation as an extrinsic motivator for implementation. Instructors were
also intrinsically motivated by potentially adding to the body of mobile learning literature
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as they experimented with the possibilities the mobile devices provided. Therefore,
focusing on instructor motivation offers a variety of research opportunities.
Moreover, further research is needed on the concept of device as identity.
Investigating the potential the devices have on student learning as the personal,
professional and educational sides of the instructors and students continue to overlap
appears significant to learning. However, this overlap, this constant connectivity, may
also be cause for future concern for instructors and students as we continue to create a
culture that expects 24/7 connectivity, a culture that never disconnects.
Chapter Summary
Mobile computing devices allow interaction with content and potential learning to
occur regardless of location. Educational literature focuses on a variety of places where
learning happens including collaboratively in the work place and situated in a specific
environment. Learning occurs wherever a learner is and is not tied to a space inside a
brick and mortar building or even confined to a space inside an online course
management system. Learning happens regardless of location.
The goal of this research was to add to the significance and the possibilities
mobile computing devices have on higher education learning environments. Liu et al.
(2009) acknowledged that mobile learning offers much more educational potential than
simply accessing resources. These findings and implications provide a basis of support
for that belief.
The participants in this study did recognize change in their teaching and in the
learning regardless of the identified limitations, including fear of the technology not
working properly, small mobile device keyboards making typing difficult, and potential
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device distractions. Still, it is important to note that the participants who volunteered to
share their experiences did so because they felt the mobile devices did impact their
teaching and the learning – another story would have emerged if participants who did not
see the benefits of the devices were captured.
Continuous research on mobile learning can determine if a true impact is being
made on an instructor‘s teaching and the student‘s learning. It is important to note that
even though mobile learning may look like web-based learning in that mobile computing
devices connect different technologies to exchange information, the mobile device is ―a
contemporary paradigm for connecting, communicating and getting things done on masscustomized and yet personal relationship level that extends to the devices themselves‖
(Kainz, 2011, para. 12). In the end, the potential long-term impact mobile computing
devices have on the higher educational learning environment is yet to be determined.
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Appendix A
Faculty Interview Protocol
1. What made you choose to add mobile computing devices to this course? (RQ1)
1a. What kinds of incentives were there for you to implement the mobile
computing devices into the learning environment? (RQ1)
1b. What types of support did you have in implementing the mobile computing
devices into the learning environment? (RQ1)
2. Can you describe the course where you used mobile computing devices? (RQ1, RQ2)
2a. What are the changes to teaching and learning when mobile computing
devices are integrated? What did you have to do to prepare for the use of the tools
in your course? (RQ1, RQ2)
2b. Tell me how that is different from a course not using mobile computing
devices. (RQ1, RQ2)
3. Tell me how others in your department are using mobile computing devices in the
learning environment. (RQ1)
3a. What types of support did you have in implementing the mobile computing
devices in to the learning environment? (RQ2)
4. What did you use the device for in the course? (RQ2)
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4a. How has teaching changed with the integration of the mobile computing
devices? Is there anything you do differently because the device is available?
(RQ2)
4b. Did you have any content that you had to change to make it accessible on the
device? (RQ2)
4c. How did you interact with students using the devices? (RQ2)
5. How did you design content for the device? (RQ2)
5a. What type of content did the student access on the device? (RQ2)
6. What challenges have you faced with the implementation of mobile learning in the
learning environment? (RQ2)
7. What changes do you see from the students when you implemented mobile computing
devices? (RQ3)
7a. What student experiences can you share about the use of the mobile
computing devices? (RQ3)
7b. Can you describe the course where you used the mobile computing devices?
(RQ3)
7c. Tell me how that is different from a course not using mobile computing
devices. (RQ3)
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7d. What change did you see in the learner‘s behavior when using the
device? What types of change did you see in the student interaction with the
content? (RQ3)
7e. Tell me about the student interaction with the devices – what course related
activities did they use it for? (RQ3)
7f. How were the devices used for communication? (RQ3)
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Appendix B
Transcriber Confidentiality Form
Confidentiality Agreement: Transcriber
Project Title: Understanding change: Implementing mobile technology in higher
education
I, _______________________, the transcriber, have been hired to transcribe audio tapes.

I agree to –
keep all the research shared with me confidential by not discussing or sharing the
research in any form or format (e.g. audio files, transcripts) with anyone other than the
Researcher(s).
keep all the research information in any form or format (e.g. audio files, transcripts)
secure while it is in my possession.
return all research information in any form or format (e.g. audio files, transcripts) to the
Researcher(s) when I have completed the research tasks.
after consulting with the Researcher(s), erase or destroy all research information in any
form or format regarding this research project that is not returnable to the Researcher(s)
(e.g. information stored on a computer hard drive).
Transcriber

Researcher

Date

Date

Signature

Signature
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Appendix C
Student Focus Group Interview Protocol
1. What are the changes to the learning environment when mobile computing devices are
integrated? (RQ1, RQ2)
2. Can you describe the course where you used mobile computing devices? (RQ1, RQ2)
2a. Tell me how that is different from a course not using mobile computing
devices? (RQ1, RQ2)
2b. Tell me what your role was in interacting with the mobile technology? (RQ1)
2c. Tell me about your teacher‘s expectation of your interaction with the mobile
computing device? What did they expect from you? (RQ2)
2d. How did that impact your understanding of the content? (RQ2)
3. What did you use the device for in the course? (RQ2)
3a. How did you interact with classmates/teachers using the device? (RQ2)
3b. What type of activities did you use the device for in your course? (RQ2)
4. What changes to do you see in the learners when you used the mobile computing
devices? (RQ3)
4a. Tell me about the experience of using mobile computing devices in the
learning environment. (RQ3)

175

4b. Tell me how that‘s different form a course not using mobile computing
devices. (RQ3)
6. What change did you see in the learner‘s behavior? What types of change did you see
in the student interaction with the content? (RQ3)
6a. Tell me about the student interaction with the devices – what course related
activities did they use it for? (RQ3)
7. How were the devices used for communication? (RQ3)
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Appendix D
Researcher‘s Journal – Student Example
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Appendix E
Document Protocol
Research Question: RQ1: What impacts a higher education instructor’s decision to implement
mobile computing devices?
Type of Document: Examples can include: call for proposals, university supported mobile
initiatives, departmental memos

Issued By

Type of Instructor Incentive

Level of Institutional Support

Availability of Mobile Devices at Institution

Notes
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Appendix F
Researcher‘s Journal – Instructor Example
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Appendix G
Open Coding Instructor Example
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Appendix H
Open Coding Student Example
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Appendix I
A Priori Coding Instructor Example
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Appendix J
A Priori Coding Student Example
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Appendix K
Research/Methodological Coding for Instructors
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Appendix L
Definitions/Relationships Example to Codes and Categories for Instructors

185

Appendix M
Institutional Review Board Approval
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